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ABSTRACT 
Iowa started enforcing a graduated driver license (GDL) system on January 1, 1999. 
The system requires athree-step process for full licensing: Instruction Permit at 14 years of 
age at the earliest; Intermediate Licensure at 16 years of age at the earliest; and Full 
Licensure at 17 years of age at the earliest. Under the system, full driving privileges without 
restriction cannot be obtained until the age of 17. This report will demonstrate the before and 
after effects the GDL has had on teenage crashes (14 to 18 year olds) by comparing the 
following unique identifiers, which were found in the Iowa crash records database: crash 
severity, injury status/severity, number of fatalities, number of injuries, time of crash, 
rural/urban, first harmful events, light condition, manner of crash/collision, vehicle 
configuration, total occupants, alcohol test administered, alcohol test results and driver 
condition. 
The analysis of the pre-1999 data shows that 14 to 18 year old drivers had 
substantially more crashes and violations in those years after 1999. A higher percentage of 
their crash involvements are due to driver condition, alcohol test administered, alcohol test 
results, vehicle action, number of occupants in the vehicle, location (rural versus urban), time 
of day, first harmful events (non-collision and collision), light condition, manner of 
crashlcollision, crash severity, injury status/severity, number of fatalities compared to the 
number of injuries and contributing circumstances. 
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CHAPTER 1. INTRODUCTION 
Extensive research has found that teenage drivers (14 to 18 year olds) are involved in 
crashes at a higher rate than any other age group. Researchers attribute the higher crash rates 
of teenagers to a number of factors. Most notably, younger drivers are inexperienced and 
more likely to take risks (1). The lack of driving experience creates situations where younger 
drivers maybe faced with a number of complex decisions, often at the same time, with no 
prior experience to draw on to make those decisions. Additionally, younger drivers are more 
,likely to engage in risk-taking behaviors (e.g. hazardous passing, speeding), especially when 
accompanied by members of their peer group (2). 
One solution to address overinvolvement of younger drivers in crashes has been to 
implement graduated driver licensing (GDL) programs. Graduated driver licensing 
introduces beginning drivers to the driving task in a number of stages (3). These stages allow 
for an extended learning period with restrictions, requirements and sanctions to help teenage 
drivers acquire driving skills in a less demanding manner (4). The end result is that full-
privilege licenses are not attained until drivers are older and more mature (3). By extending 
the learning period, drivers are introduced to the complex task of driving in gradual stages. 
Description of GDL 
A graduated driver licensing system allows young drivers to acquire safe driving 
practices and attitudes as they progress, which generally involves athree-stage process of 
licensure. This system has several distinct advantages over the traditional driver licensing 
system. Graduated driver licensing gives young, novice drivers: 
• Practice in developing driving skills over an extended period of time, leading to 
greater experience, maturity and judgment; 
• Increased time in supervised behind-the-wheel training during daylight and nighttime 
hours; 
• Education in basic and advanced driving skills and safety knowledge; and 
• Motivation to practice safe driving skills and behavior by requiring acrash-
free/conviction-free driving performance prior to full licensure (5). 
A graduated licensing system generally involves the following three stages: 
1. The first stage is a supervised learner s period that optimally lasts for a period of at 
least six months; 
2. The learner's period is folloz~jed by an intermediate licensing phase that permits 
unsupervised driving only in less risky situations; and 
3. Finally, afull-privilege license is made available when the conditions of the first two 
stages have been met (6). 
The intermediate level license allows a novice to drive without an adult in the vehicle, 
but restricts the driving to lower risk conditions. The t`vo clearly identified high-risk 
conditions for young novice drivers are nighttime driving and transporting young passengers 
(7). GDL is viewed a program to produce more experienced and, therefore, presumably safer 
drivers, by providing novices with a more appropriate introduction to the complexities of 
driving (7). By retaining an earlier driving age, but limiting driving to relatively safe 
conditions, GDL seeks to obtain both the benefits of reduced crash exposure during the initial 
years of driving as well as the more enduring benefits of providing many months driving 
experience for novice drivers before they begin unrestricted driving (7). 
Declines in crashes following GDL closely parallel the decline in drivers licensed to 
drive without a supervisor. Thus, it appears that the major benefits of GDL accrue from the 
reduced exposure resulting from restrictions on unsupervised driving embodied by the 
lengthy learner permit period (7). By carefully tailoring the restrictions of a GDL system to 
effectively limit exposure to high-risk conditions; it is possible to achieve reductions in 
crashes during the intermediate license level. 
The goal of the graduated driving licensing is to allow young drivers to learn the driving 
task in stages allowing and encouraging them to gain experience gradually while keeping 
them out of high-risk situations (8). Graduated driver licensing combines a number of 
measures proven to be effective in promoting safer driving behavior in young drivers. For 
example, Maryland and California, which has a nighttime driving restriction, have shown 
reductions in both fatal crashes and traffic violations among young drivers (S). 
By restricting when teenagers may drive, and with whom, graduated driver licensing 
allows new drivers to gain much-needed on-the-road experience in controlled, lower-risk 
3 
settings. It also means that a teenager will be older and more mature when they gain a full, 
unrestricted license. After the young driver demonstrates responsible driving behavior, 
restrictions are systematically lifted until the driver graduates to full driving privileges (5). 
The following sections provide rationale for the implementation of GDL programs. 
Iowa Driver Improvement Program pre-GDL 
Before the Iowa GDL Program there was the Iowa Driver Improvement Program 
(DIP), which was a behavior-modification-based class ran by the Iowa Department of 
Transportation through Iowa's Area Community Colleges and designed to take drivers with 
three moving violations within a 12-month period or one serious violation, gave them an 
opportunity to find within themselves the causes of their driving violations and create a 
strategy for change in order to successfully complete the 12-month probationary period 
following the class (9). 
The Iowa Driver Improvement Program classes started as a pilot project at Hawkeye 
Technical Community College in Waterloo, Iowa in 1978. It was part of a study of potential 
driver improvement solutions initiated by the Department and conducted by McBride 
Planning, Research Analysis, Incorporated. The study looked at the effect of classes, 
warning letters, suspensions and driver improvement interviews on the future driving 
behavior of license holders with moving violation convictions on their driving record. The 
conclusion of the study was that the class with aone-year probation was an effective tool in 
changing future behavior of drivers with a recent history of traffic convictions. The study 
cited the evaluation of the Group Education Meeting operated by the California Driver 
Improvement Bureau which identified the favorable impact on both driver's crash and 
violation experience for the twelve months following the course (9). 
The results of the Waterloo classes were deemed so successful that the program went 
statewide in 1979. The original program was a series of slide/tape presentations and movies 
on safe driving. The program was eight hours long. In 1985, the Iowa Department of 
Transportation hired someone to study the current program as well as alternative programs 
around the country. It was recognized, in attending classes along side the traffic violators 
that the program at that time was ill-suited to the needs of the drivers who were required to 
attend the program even though the majority of the attendees did complete their probationary 
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period successfully. The average driver in those 1985 and 1986 classes appeared to be in 
their late teens to early twenties. They complained to the author that they still remembered 
all of the safety rules they had been taught in Driver Education and did not need to be re-
educated on these safety rules in the Driver Improvement Program class. Through these 
encounters, it was driven home that it was the driver's attitudes and behavior and not their 
knowledge that needed changing. As a result, under the leadership of Marianne Mickleson, 
head of the Driver Safety and Improvement and the person the they haired as Driver 
Improvement Program Administrator and with the tireless help of the adult education 
directors of many of Iowa's Community Colleges, a new program, based on behavior 
modification and self-revealing directed discussion concerning driver behavior and attitudes, 
rather than audio visual safety instruction was created (9). 
In 19$7, this new Driver Improvement Program was put into place. A study was 
initiated to determine how many drivers successfully completed their probation under the old 
program. Because of the technology of the time, the study was conducted as a sample of 
every 85th driver. After the new program was in place, another sampling study was 
conducted in 1988. It was determined that in the first year the new program was more 
successful than the old in helping drivers complete their probation without new traffic 
violation convictions. Due to staffing cuts and reallocations, studies of Driver Improvement 
outcomes were curtailed following the initial study (9). 
Currently, the DOT has the ability to not just sample a part of the driver record file, 
but to look at all elements of the driving record for all drivers. The Iowa Department of 
Transportation has the ability to look at not j ust the most immediate year of the driving 
record, but to look at the full five years of traffic violations and crash and sanction records on 
file for every driver. This study has been made possible because of the new capability of 
using the driver record file. (9). 
The first data runs far this study was made in July 1997. This initial study covers the 
years 1992 to 1996. Each year following, the author intends to add a new year's data to the 
original study. In a second phase of the initial study, the Iowa Department of Transportation 
intends to incorporate socio-economic and psychological information reported by attendees 
on a standardized reporting form included in the student workbook along with supplementary 
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interviews with selected attendees. The attendee survey was included as part of the student 
workbook during the 1992 to 1996 study period (9}. 
The difference between Iowa Driver Improvement Program and the Io`~~ra Graduated 
Driver Licensing Program is that it deals with all drivers, rather than just teenage dri~-ers 
from 14 to 18. The DIP and GDL are two separate programs used in Iowa to decrease the 
number of crashes caused by all age groups. 
Iowa GDL Program 
Due to the high involvement of young drivers who were sent into the DIP the state of 
Iowa implemented the Graduated Driver Licensing program on January 1, 1999. The GDL is 
to address the safety issues associated with teenage drivers. Iowa's GDL program parallels 
the phases recommended by the Insurance Institute for Highway Safety, which includes a 
learners stage, an intermediate stage, and finally, full licensure (10). Iowa's s~Tstem consists 
of an Instruction Permit, Intermediate Licensure, and Full Licensure (11). Driver education 
is involved in the instruction permit stage of the GDL system. Also, a remedial driver 
improvement program is used in the intermediate license stage of the GDL if traffic 
violations occur or if the driver contributes to the cause of a crash or accident. Driver 
education has the following characteristics: Available at age 14 
• Must have instruction permit, which the teenager is accompanied by a 
parent/guardian to the Department of Motor Vehicles to receive 
• Contains thirty hours of classroom to include four hours substance abuse education, 
minimum of 20 minutes on railroad crossing safety, and information on organ 
donation 
• Contains six hours laboratory; minimum three hours must be behind-the-wheel; may 
use simulators for the remaining time 
• Teenagers cannot get out of their required behind-the-wheel drive time (no parental 
waiver) (12). 
Table 1 shows a detailed description of the intermediate license stage. Under this 
stage, if drivers who are convicted of a moving violation or were involved in a motor 
vehicle crashes to which they contributed, are being called in for a Remedial Driver 
Interview. Following the interview they will have their one-year intermediate status 
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extended plus they may have new restrictions added to their License, have their license 
downgraded to their previous license type or have their license suspended. The following 
are characteristics of the Remedial Driver Improvement: 
• Applies to drivers either on an instruction permit or an intermediate license 
• Driver will be referred if convicted of one moving violation or involvement in an 
accident to which the driver contributed 
• Both the driver and aparent/guardian must participate in an interviev~~ with a 
Department of Transportation (DOT) official 
• DOT official may impose additional driving restrictions 
• Must begin 6-month or 12-month accident-and-conviction-free driving period 
again to qualify for next licensing level (12). 
Under the system, full driving privileges without restriction cannot be obtained until 
the age of 17. Restrictions, such as moving violations last for 30 days to one year on a 14 to 
17 year olds record. However, under the GDL program one can receive their license as late 
as their 18th birthday if they have violations on their record that have not been revoked. The 
only nighttime driving restrictions that are part of the Iowa GDL are that a licensed driver 
meeting GDL program requirements accompany the teenage driver between 12:30 a.m. and 5 
a.m. during the Instruction Permit and Intermediate License phases. No limitation exists on 
the number of teenage occupants that can ride in the vehicle. The only restriction is that all 
occupants No parental waiver must wear seat belts so the number occupants is limited by the 
number of seatbelts in the vehicle. Table 1 summarizes the features of Iowa's GDL program. 
One provision of Iowa's GDL program is that teenagers under 16 are able to acquire a 
Minor's School License, allowing them to travel to and from school and school activities 
between 12:30 a.m. and 5 a.m. This provision was included to accommodate students who 
live in both urban and rural areas. As of 2002, 19,584 drivers in the 14-year-old age bracket 
possessed a Minor's School License under the intermediate license stage. 
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Objectives of the Thesis 
Graduated licensing is an expensive effort in terms of educating not just the 
teenagers, but the public and enforcement that has been instituted with the intention to reduce 
the crash tendency of teenage drivers. The objective of this research was to evaluate the 
impact of the implementation of GDL in Iowa. This research was broken down into the 
following chapters: 
l . Introduction. This chapter includes description of GDL, Iowa Driver Improvement 
Program pre-GDL and Iowa GDL's program. A detailed review of literature on 
driver behavior and safety characteristics of young and novice drivers (presented in 
Appendix A). 
2. Effectiveness of Other Driver Restriction Programs. This chapter is a review of 
results from other states and countries that have implemented GDL and other driver 
restriction programs. Also, impacts of early programs and compliance of with GDL 
restrictions (surveys of other states) were identified for these states. The surveys 
consisted of public opinion, parents and law enforcement. The advantages and 
disadvantages of different approaches were identified. 
3. Methods to Access Effectiveness of GDL. This chapter utilized data on crashes and 
violations in Iowa to study the characteristics of crashes involving 14 to 18 year old 
licensed drivers. This chapter discusses methods using crash and violation data; 
frequency and rate of crashes and violations; comparison of crash and violation- rates 
and characteristics of crashes and violations. Crash variables such as time of day, 
lighting, driver action and contributing circumstances, were included. Violation types 
include speeding, failure to yield, effect of alcohol and others. 
4. Characteristics of Crashes and Violations in Iowa. This chapter involves the analysis 
of crash data, results of the total amount of crashes of 14 to 18 year licensed drivers 
and the analysis of moving violation data. 
5. Descriptive Statistics. This chapter describes the crash rates by 14 to 18 year old 
licensed drivers and the crash rates of an internal control group (25 to 54 year old 
licensed drivers). 
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6. Summary and Conclusions. Lastly, this chapter explains the research results and need 
for future research. 
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CHAPTER 2. EFFECTIVENESS OF OTHER DRIVER RESTRICITON 
PROGRAMS 
GDL programs have been initiated in a number of states. Initial declines following 
enactment of GDL programs reflect the combined effects of several factors, only solve of 
whose benefits can be expected to continue. First, there is typically a rush by some young 
persons to become licensed just before GDL takes place. Secondly, during the initial years 
of GDL there is usually a reduction in the amount of driving that teenagers do compared to 
pre-GDL. Teens are also more restricted from driving in certain risky situations such as 
nighttime driving or driving with teenage passengers. Since the amount of driving done by 
teens after implementation of GDL is less, it is also expected that fewer crashes would occur 
since their exposure has decreased. As this temporary phenomenon works its way through 
the younger driving population, the enduring benefits of GDL become more apparent. In 
Florida for example, the GDL system was implemented in separate pieces rather than as a 
comprehensive system. As a result of that approach, there was no roll-in or period during 
which a combination of factors affected the younger driver population. In 2000, an 
examination of the effect of these changes found a decline of 9% in fatal and injury crashes 
among 15-17 year-old drivers (1). 
The GDL concept was introduced in the 1970's and 1980's through provisional 
licensing and demonstration programs in Maryland, California, and Oregon. These systems 
were not three-phase GDL programs but did include some of the features. New Zealand is 
credited with having implemented the first 3-phase GDL program in 1987. For some of the 
programs, only a brief outline of the results has been published. This section presents 
descriptions of four programs implemented in other states and countries in chronological 
order along with published results about their effectiveness. 
Maryland 
Maryland instituted a provisional licensing program in January 1979. Under this 
program, teens were eligible for a learner's permit three months before their 16th birthday. 
The learner's permit was valid for 3 months and supervision was required at all time by a 
licensed driver who was at least 21 years old. If a driver was at least 16 years of age, a 
provisional license could be issued provided the learner's permit had been in effect for at 
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least 14 days, and the applicant has successfully completed driver education and passed an 
on-road performance test. With the provisional license, driving was restricted between 1:00 
a.m. and 6:00 a.m. unless accompanied by an adult. When a driver reached his/her 18t'' 
birthday or after six months of conviction-free driving have been accumulated ~~~ith a 
provisional license, the driver applied for a regular license (5). 
Maryland changed from the provisional licensing program to ``The Rookie Driver: 
Graduated Licensing System," on July 1, 1999 because it was not as effective as they hoped. 
The laws from the new program applies to all non-commercial drivers' license applicants, 
regardless of age, who have never held a license in Maryland or any other state or country or 
who have held their out-of--state/out-of-country license for less than 18 months. The program 
requires novice drivers to gain more driving experience with a supervising driver and 
gradually move up through the licensing process until full license status is achieved. 
Under the graduated licensing system, non-commercial license applicants, who have 
never held a driver's license, must progress through three licensing levels: 
• Level 1 =Learner's permit 
• Level 2 =Provisional license 
• Level 3 =Full license 
Maryland Now Issues Two Types of Learner's Permits: 
Type 1: learner's permit is issued to persons who are applying for their first driver's license; 
• Applicants must be at least 1 S years and 9 months of age 
• Applicants under age 18 require the consent (co-signature) of a parent or legal guardian 
• Applicants must pass a vision screening and a knowledge test 
• Type 1 learner's permits are valid for one year 
• Type 1 learner's permits must be held for at least afour-month conviction-free* period 
before the applicant is eligible to test for a provisional license 
*A conviction is a moving violation for which you are convicted or found legally guilty. If 
convicted, the four-month period restarts. 
Type 2: learner's permit is issued to persons who currently hold or have previously held a 
driver's license and are now applying for a subsequent license, a license of a different class 
or a license which requires additional driving capabilities (such as a commercial license, 
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endorsements to operate vehicles which transport passengers or to remove an air brake 
restriction). 
• Applicants must be at least 16 years and 1 month of age 
• Applicants under age 18 require the consent (co-signature} of a parent or guardian 
• Applicants must pass a vision screening and a knowledge test 
• Type 2 learner's permits are valid for six months 
• Type 2 learner's permits must be held at least 14 days before the applicant is eligible to 
test for a license 
• Applicants applying for a commercial driver's license must meet the age requirements 
(~)~ 
California 
In 1983, California implemented a graduated driver licensing program and evaluated 
its effect on 16-and 17 year-olds. California emphasized parental involvement. Although 
teens could get a learner's permit at age 15, they could not get a provisional license until age 
16 or a full adult license until age 17. Both driver education and driver training were 
required, and parents had to certify that the student had the required hours of driving practice 
(5). 
California's GDL became a law rather than a program in July of 1998. Their GDL is 
known for being one of the toughest laws in the United States. It is the country's first and 
most stringent passenger restriction (no passengers under age 20 for fiirst 6 months). They 
also have a one year nighttime driving restriction (midnight to Sam). Their learner's permit 
is six months during which the driver with their permit must drive 40 hours with a parent. 
Five years after the initiation of the California's GDL program, a report issued by the 
California Department of Motor Vehicles found that the licensing system contributed to a 5.3 
percent reduction in the rate of crashes involving drivers age 15-17 (5). Since that time, 
California has adopted a stronger, more effective graduated licensing program that includes a 
requirement of 50 hours of supervised practice driving, including 10 hours of nighttime 
driving, during the intermediate license stage (S). 
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New Zealand 
In 1985, the New Zealand's Ministry of Transport proposed (a) to improve the driver 
preparation of young and inexperienced drivers, (b) encourage formal training (but it should 
not be required until research demonstrated that it was cost beneficial and practicable}, (c) 
encourage learners to acquire safer driving skills and attitudes, (d) reward safe driving, (e) 
eliminate the attractiveness of a motorcycle license before or instead of car license, (f) the 
system be simple and easily enforceable, and (g) continually evaluated (13). This proposal 
was designed to address ways of providing better driver training for driving instructors, ways 
of encouraging learner drivers to have formal driving training, improving the standard of the 
licensing tests, and developing a GDL system. These strategies were viewed as more 
constructive alternatives to the frequently advocated raising of the minimum driving age 
because they tackled the combination of lack of experience and youth, rather than focusing 
on the latter?. Although a GDL system was seen as the most controversial strategy proposed, 
it was also considered the one most likely to contribute to improve road safety (13). 
New Zealand introduced a graduated driver licensing system on August 1, 1987 
Prior to GDL, a full license could be applied for at 15 years of age, and involved passing a 
written, oral, and practical driving test. With the introduction of GDL, a three stage process 
was introduced: learner license, restricted license, and full license. The learner license can be 
applied for at 15 years of age and involves passing a written, oral, and eyesight test. With this 
license, the young driver has to be accompanied at all times by a supervisor 
(parent/guardian/adult). This learner license is held for six months, but the time can be 
reduced to three months if the learner earns a certificate of competency from a driving 
instructor. To obtain the second type of license, called a restricted license, a practical driving 
test must be passed. There are three main conditions to the restricted license: no driving 
between 10 p.m. and 5 a.m. unless accompanied by a supervisor, and no carrying of 
passengers unless accompanied by a supervisor. The restricted license is held for 18 months, 
but the time can be reduced to nine months by completing a defensive driving course or an 
advanced driving course. After completing the restricted licensing stage, a full license can be 
applied for. Violations of the GDL conditions are penalized of up to six months additional 
time under the learner or restricted license (14). 
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The introduction of GDL was closely followed by a substantial reduction in crash 
injuries among all ages: 15-19 year age group (23%), 20-24 year olds (12 percent), and 25 
years and older (16 percent). The authors argued that the reductions in the 20 years and older 
age groups suggested that "factors other than the GDL ~~-ere operating to reduce crashes for 
all ages, and that the reduction associated with the introduction of GDL among the 15-19 
year age group was likely to be significantly less than 23 percent". They felt that the 
reduction in injuries to the youngest age group due to GDL could be between 7 percent (23 
percent — 16 percent) and 23 percent (14). 
Results from New Zealand showed that after GDL was implemented, there was a 
23%reduction in hospitalized injuries among the 15-to 19-year age group, 12% for the 20-to 
24-year-olds, and 16% for those 25 and older. If the assumption is made that the 16% 
decline evidenced by the 25+ age group represents the decline that would have occurred 
regardless of whether GDL were implemented, a decline of 7% for the 15-19 age group was 
attributed to GDL (13). From the results of these evaluations, it seemed that a maj or impact 
of GDL was a sharp reduction in the amount of driving by young people, thus reducing their 
exposure to crash risk. The evidence for this was the sudden decrease in the number of 15-to 
19-year-olds with driver licenses following the introduction of GDL. GDL, therefore, was 
associated with an ongoing decrease in the number ofcrash-related injuries to young people, 
but more importantly a decrease in the rate per number of licensed drivers. At this point in 
time, it is still not possible to determine whether the actual restrictions of GDL were having 
an impact on the crash risk or whether this was due to other factors. A further evaluation of 
GDL was undertaken to try and determine the impact of the driving restrictions on crashes 
among young drivers (13). 
A database was created linking the police traffic crash reports to the New Zealand 
Health Information service (NZHIS} hospital inpatient file. For the analyses, the crashes 
involving a driver licensed pre-GDL were compared with (a) crashes involving a driver with 
a restricted license and (b) crashes involving a driver with a full GDL (13). General 
regression models were fitted for each of the restrictions. Gender, age, and year ofcrash 
were controlled for in the analyses. The results showed that, compared with the pre-GDL 
drivers, a significantly smaller proportion of the crashes involving a restricted license driver 
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(a) occurred at night (odds ratio .66, p=.003), (b) involved passengers of all ages (odds ratio 
.73, p=.018), and (c) alcohol was suspected (odds ratio .72, p=.034). For the results 
comparing the pre-GDL driver crashes with the full GDL licensed driver, the only significant 
difference was fewer nighttime crashes among the full GDL drivers (odds ratio .77, p=.04) 
(13). Although the results for the passenger restriction v~~ere encouraging, a full evaluation of 
this restriction was not possible because data on the age of the passengers was only available 
for those who had been injured (13}. 
Oregon 
In 1989, Oregon began their graduated driver licensing program. It allows students to 
get a Learner's permit at 15, a provisional license at 16 and a full license at 18. The Oregon 
program emphasizes restrictions on use of alcohol. Both administrative suspensions for any 
measurable amount of alcohol for anyone under 21, and requiring a minimum one-year 
suspension for anyone under the age of 18 convicted of any alcohol or drug offense, which 
includes possession and/or blood alcohol content or any other major traffic violation were 
implemented (5). 
Compliance with GDL restrictions (surveys from other states) 
Public opinion 
A 1996 public opinion poll conducted by the American Automobile Association 
(AAA) found that nearly three out of four respondents favor limiting the use of cars by 15-to-
20-year-olds until they gain sufficient driving experience. In 1995, the Public Attitude 
Monitor, an annual poll conducted by the Insurance Research Council, asked respondents to 
rate various suggestions for reducing auto crashes among young drivers. A graduated driver 
licensing program was considered a "good" or "excellent" idea by nearly 45 percent of all 
respondents, while 75 percent of the parents of teenagers liked the idea. Nighttime driving 
restrictions and zero alcohol tolerance ranked about the same as the above statistic. 
Interestingly, nearly half of all respondents thought raising the driving age to 18 was a 
"good" or "excellent" idea (the rate was 60 percent for parents of teenagers) (5). 
Pare~zts 
Parents recognize that teen drivers are at risk, no matter how "good" their children 
otherwise might be. Support for graduated driver licensing and its components is generally 
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high among parents of teenagers (5). Parents strongly support graduated driver licensing, 
despite some minor inconveniences to themselves. More importantly, graduated driver 
licensing gets parents more involved by asking them to ensure their children get enough 
supervised driving practice. The longer period of supervised driving gives parents and teens 
plenty of opportunity not only to practice but also to discuss driving skills, attitudes and 
behaviors. Parents also may feel more secure once their teens are fully licensed because they 
have more experience and maturity to handle difficult situations on the road (5). 
Interviews with 123 parents of teens in North Carolina GDL system indicated that a 
full year was considered a reasonable period to require adult supervision of beginning drivers 
(7}. When asked specifically about the duration of the learner permit phase, 82% of parents 
indicated that 12 months is "about right;" 11 %said it is not long enough. Interestingly, 
although parents endorse passenger restrictions less strongly than night driving restrictions, 
many states have implemented highly limiting passenger restrictions. During 2002, 10 states 
allowed no young passengers to ride with an unsupervised driver during the first several 
months (usually 6) of unsupervised driving. Most other states with passenger restrictions 
allow no more than one young passenger (7). 
Little is known about parental enforcement of GDL restrictions. It is known that 
parents feel empowered by GDL to enforce restrictions that many of them favor, but which 
are difficult to impose on their child without the backing that a GDL system can provide. 
Surveys of parents find that most believe their teens nearly always adhere to their license 
restrictions, but interviews with teens and parents from the same family indicate that parents 
clearly are not aware of all their teens do. For example, in North Carolina, 17% of young 
drivers report that they have driven without the required supervisor, but only 5% of parents 
were aware their teen had ever driven without a supervisor (7). 
Law Enforcement 
Law enforcement of GDL restrictions is possible because officers can pick up a driver 
who they think is underage and check their driver's license, they can also enforce GDL when 
they pick up teen drivers for other behaviors such as speeding and they can set up sting 
operations like speed traps. However, more research is needed to illuminate a variety of 
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issues, including how well officers understand the details of GDL, how often they issue 
citations for violating restrictions, and whether they maybe inclined to avoid issuing a 
citation for minor traffic offenses by restricted drivers in order not to interfere with a teen's 
progress through the licensing process. In North Carolina, nearly 6% of teens are convicted 
for moving violations while driving on an intermediate license, indicating there is 
enforcement. This is comparable to the conviction rate for teens with an unrestricted license, 
but it is not known whether these groups commit violations at a comparable rate (7). 
Additional research is needed to detail the nature and degree of compliance v~lith GDL 
restrictions as well as the present activities of parents and law enforcement to support and 
enforce these important elements of GDL (7). 
Summary 
Despite the differences in the programs and in the evaluation methods, all four of the 
GDL programs that were evaluated showed some improvement in at least one measure. 
Overall, the results emphasize the importance of restrictions to driving at both the learner's 
permit stage and the intermediate stage. In addition to the differences in the learner's permit 
stage and the intermediate stage. 
The evaluations that surveyed either parents or novice drivers concerning their views 
on the program show support in almost all cases. Parents strongly support graduated driver 
licensing, despite some minor inconveniences to themselves; 75 percent of the parents of 
teenagers liked the idea. 
The rest of the report Looks specifically at Iowa. The next chapter discusses methods 
that maybe used to evaluate the Iowa GDL Program. The fourth chapter analyzes the pre-
GDL crash and violation data for Iowa. 
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CRAFTER 3. METHODS TO ASSESS EFFECTIVENESS OF GDL 
This chapter gives an overview of different analysis methods and data sources that 
can be used to evaluate the effectiveness of graduated driver licensing in Iowa. 
Crash and Violation Data 
To assess the effectiveness of the GDL program, it is important to have accurate data 
on crashes and violations. Iowa crash record database are the most easily available source of 
data on reported crashes. This study utilized crash data from Iowa crash records provided by 
the Iowa Department of Transportation (Iowa DOT). The research team obtained crash data 
from Iowa DOT for 1995, 1996, 1997, 1998, 2000, 2001, 2002 and 2003. The variables 
extracted include the following: driver age and driver gender, crash severity, injury 
status/severity, number of fatalities, number of injuries, time of crash, rural/urban, first 
harmful events, light condition, manner of crash/collision, vehicle configuration, total 
occupants, alcohol test administered, alcohol test results and driver condition. 
Data on violations when there was a crash for 14 to 18 year old licensed drivers were 
obtained from Iowa DOT's crash record database for 1995-1998 and 2000-2003. The 
violations taken out the database were the following: driving under the influence, driver 
conditions, reckless driving, failure to yield, speeding and other driving related violations. 
Frequency and Rate of Crashes and Violations 
To determine the effectiveness of GDL in reducing crashes and violations, two types 
of measures were considered: (i) frequency of crashes and violations, and (ii) crash and 
violation rates. 
Frequency of ~`raslzes and Violatiofzs 
Frequency of crashes and violations was used to determine whether the GDL program has 
resulted in a reduction in the total number of crashes and crash violations involving teenagers 
and drivers. A similar comparison can also be made for injury and fatal crashes. One way to 
determine if the GDL program has been effective is to look at the difference between the 
number of crashes and violations after the implementation of the program (14). 
Despite the usefulness of this measure, it is important to recognize that counts of total 
accidents do not reflect changes in exposure levels in different age groups. This is especially 
important because GDL programs restrict the mobility of teenage drivers and may result in 
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significant changes in driver behavior and their decision on when they would apply for their 
licenses. For example, there may have been a dramatic increase in the number of teenagers 
and novice drivers applying for their learner's licenses issued just before the introduction of 
GDL, followed by a decrease in the number of individuals applying for their licenses just 
after the introduction of GDL. To account for driving patterns, one can either include 
exposure as an independent variable in a regression-type model, or calculate crash and 
violation rates. Issues associated with calculation of rates are discussed below (14). 
Number of Licensed Drivers Rates 
The number of licensed drivers is a measure of exposure. In this study, crash rates of 
14 to 18 and 24 to 54 year old licensed drivers will be used. 
Nicmber of Licensed Drivers 
Previous researchers have evaluated the effect of GDL programs on the number of 
licensed drivers. However, there were more licensed drivers from 1995 to 1998 than 2000 to 
2003. Figure 1 shows that there was no rush to receive a driver's license before the law took 
effect; 2% decrease in the number of 14 to 18 year old licensed drivers. Hence, the reduction 
in crashes after the GDL was implemented was only partially due to the drop in the number 
of drivers licenses issued. Appendix B (tables 1 to 2.8) shows the number of licensed drivers 
by year and age group before and after the GDL was implemented. 
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Figure 1: Number of Licensed Drivers by Age from 1995 to 1998 (before) and 2000 to 2003 
(after) GDL 
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Comparison of Crash and Violation Rates 
To assess the effect of GDL on crashes and violations, the direct before-after 
comparison can be made. This method involves the direct comparison of at least one year of 
data on crash and violation rates after implementation of GDL. 
Before-After Compariso~ts 
To make a valid before-after comparison of crash and violation rates on teenage 
drivers, it is necessary to establish internal and external controls. Proper use of control 
groups will ensure that results are not confounded by other changes in the driving 
environment that may affect all age groups. An example of an internal control group could 
be drivers in the age group 25 to 54 who are minimally affected by most GDL programs. 
One way to use this control is to calculate a ratio, i.e., ratio of crash rate of teenage drivers 
with the crash rate of drivers 25 to 54. Studies of other GDL and driver restriction programs 
have frequently used non-teenage drivers as the control group (14). 
The statistical analysis of involvement ratios, Davis and Gao have developed a 
method based on the fact that a cross tabulation oftwo-vehicles crashes of at-fault and not at 
-fault drivers creates a contingency table. They argue that statistical methods derived from 
contingency table analysis can be used to make inferences. In addition, they demonstrate the 
use of an odds-ratio statistic to obtain confidence intervals and test hypotheses while 
comparing involvement rate ratios (14). 
Characteristics of Crashes and Violations 
In addition to the study of crash and violation rates, it would be useful to study the 
characteristics of these crashes and violations. Following are some questions that maybe 
studied: 
1. Did GDL reduce night-time crashes as a percentage of total crashes for teenage 
novice drivers? 
2. Did GDL reduce severe crashes as a percentage of total crashes for teenage novice 
drivers? 
3. Did GDL alter the percentage of certain types of crashes for teenage novice drivers, 
e.g., single vehicle vs. multiple vehicle crashes? 
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4. Did GDL change driver behavior? e.g., did the program reduce certain types of 
violations such as driving under the influence and recl~less driving? 
5. How often did teenagers violate the nighttime curfew and passenger restrictions 
specified in the GDL program? 
6. Is the GDL program more effective in certain parts/counties in Iowa compared to 
others? 
7. Is the GDL program more or less effective with male or female novice drivers? 
The pre-GDL analysis will look at how these variables are distributed across age 
categories in comparing post-GDL data to them in chapter 4. 
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CHAPTER 4. CHARACTERISTICS OF CRASHES AND VI4LATI(JNS IN IUWA 
In order to study the effectiveness of GDL program, it is important to understand the 
historical data that are available, including their limitations. It is also important to 
understand the characteristics of the crashes and ~~iolations before the implementation of 
GDL, so that changes due to GDL can be identif ed. This chapter will discuss the 
characteristics of crashes and violations in Iowa for drivers in different age groups. As 
discussed in a previous chapter, Iowa DOT crash data from 1995 through 1998, and 2000 
through 2003, were utilized for the analysis. The focus of the analysis was the data from 
2000 to 2003. The following is a discussion of the approach used and an overview of the 
results. 
Analysis of Crash Data 
The charts in the following sections indicate the records used from the Iowa crash 
records to determine whether the GDL was effective or not. Some records were not used in 
this study because they were not relevant, data were not recorded, or they were 
inconsistencies with how they were recorded. Some of the unique identifiers from 1995 to 
2000 and 2001 to 2003 were named the same and some were named differently. To remain 
consistent, the unique identifiers from the Iowa crash records 2001 to 2003 will be referenced 
in this report. Table 2 show the data fields from the Iowa crash records used in this study. 
Table 2: Iowa gash Records used 
1995 to 2000 
Data Name 
Crash Key 
Severity 
Severity 
Killed 
Injured 
Mil Time 
Rur Urb 
Acc_type 
Light 
Actual Name 
Unique Identifier 
Severity Code 
Injury Severity 
Total Killed 
Total Injured 
Time of Day 
Rural/Urban Code 
Type of Accident 
Light Conditions 
2001 to present 
Records Data Name 
Crash Key 
A Cseverity 
C InjStatus 
A Fatalities 
A Injuries 
A Time 
A RuralUrban 
A FirstHarm 
A Light 
Coll_Type Collision Type A 
Actual Name 
Field Description 
Crash Severity 
Injury Status/Severity 
Number of Fatalities 
Number of Injuries 
Time of Crash 
Rural/Urban 
First Harmful Events 
Light Conditions 
Manner of 
CrCoManner CrashiCollision 
Records 
zsev 
zing 
zsev 
zsev 
zltp 
zltp 
zcta 
zenv 
zcta 
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Veh_Type Vehicle Type B 
Number of 
Occupants Occupants B 
Veh Action Vehicle Action B 
Driver age Driver's Age B 
Driver sex Driver's Sex B 
Sobriety Test 
Sobr_Test Given B 
Driv Cond Driver Condition B 
Sobr_Resutls SobrietyTest Result B 
Data Manz ipulatioYz 
Iowa crash records from 1995 to 2000 were used to identify the following unique 
identifiers (severity, time of day, rural/urban, type of accident, light conditions, collision 
type, vehicle type, number of occupants, vehicle action, drivers' age, driver's sex, sobriety 
test given, driver condition and sobriety test results), which was identif￼ed by linking shape 
file B (vehicles actions) to shape file A (severity/number of vehicles) using Arc~liew. Next, 
Zs and Zb files were linked together. To determine only teenage driver crashes, a query has 
to be completed, by the following: driver age > 14 and driver age < 18. 
The Iowa crash records from 2001 to present are changed daily due to updates in the data, 
the data used in this study was collected on August 1, 2004. The following field descriptions 
were (severity, time of crash, rural/urban, first harmful events, light conditions, manner of 
crash/collision, vehicle configuration, total occupants, vehicle action, driver age, driver 
gender, alcohol test administered, driver condition and alcohol test results) identified by 
creating a shape file of ail crashes involving l4 to 1$ year old drivers and a dbf table from 
the zdry table containing only 14 to 18 year old drivers. To create a shape file and a dbf table 
the following steps must be taken: 
VConfig 
Occupants 
Vaction 
DrverAge 
DriverGen 
Vehicle Configuration zveh 
AlcTest 
DriverCond 
AlcResults 
Total Occupants zveh 
Vehicle Action zveh 
Driver Age zdry 
Driver Gender zdry 
Alcohol Test 
Administered zdry 
Driver Condition zdry 
Alcohol Test Results zdry 
1. Open zshp file 
2. Open zdry file 
3. Link zshp to the zdry file 
4. Query out 14 to 18 year old drivers from the shp file that was joined 
5. Convert zshp file to new shapefile 
6. Export zdry file to new dbf (export only the selected 14 to 18 year old driver records) 
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The following steps use zsev, zltp, zctb, zenv, zcta and zinj tables: 
1. Link zsev, zltp, etc tables to zshp table (one at a time) 
2. Select all records in the zshp table, which will subsequently select all records in the 
zsev table 
3. Export the selected records in zsev, zltp, etc as a table of the same name to the filtered 
folder 
4. Remove all links from zshp table and repeat process for next table 
5. Repeat this process for all files excluding zdry 
MapInfo was more efficient and quicker to use rather than Arcview when querying 
the data. Under query the SQL Select function should be set up as the following for the 
2001-2003 records: 
Select Columns: zdrv_year.driverage,zdrv_year.drivergen,zveh_year.vcon~g,count(*} 
From Tables: zveh_year,zdrv_year 
Where Condition: zveh_year.crash_key=zdrv_year.crash_key and 
zveh_year.v 1 unitkey=zdrv_year.v 1 unitkey 
Group by Columns: zdrv_year.driverage,zdrv_year.drivergen,zveh_year.vconfig 
Under query the SQL Select function should be set up as the following for the 
1995-2000 records: 
Select Columns: zb_year.driverage,zb_year.drivergen,zs_year.vehicles,count(*) 
From Tables: zs_year,zb_year 
Where Condition: zb_year.crash_key=zs_year.crash_key 
Group by Columns: zb_year.driverage,zb_year.drivergen,zs_year.vehicles 
After querying all of the unique identifiers/field descriptions there were some 
corrections to make. The naming of the unique identifiers and what they mean were changed 
in 2001, therefore 1995-2000 and 2001-2003 had to correspond when referring to them. 
There were also different values added to the 2001-present, such as 77 (not reported) and 88 
(other). Since these values were not used in the 1995-2000 data, they were assigned to the 
"other/unknown" meaning. They can be seen under the following unique identifiers; driver 
condition, vehicle action, collision type and injury severity. The following is the data 
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collection of the unique identifiers/field descriptions and their meanings. There is no 
difference between unique identifier and field description. The unique identifier term was 
labeled field description when the coding changed in 2001. Some of the meanings ~~vere 
reassigned to keep consistency. 
Data Collection 
Table 3: AQe of Driver 
1995 to 2000 2001 to present 
Unique Identifier: Driver's Age Field Description: Driver Age 
14 to 18 year olds 14 to 18 year olds 
Table 4: Gender of Driver 
1995 to 2000 2001 to present 
Unique Identifier: Driver's Sex Field Description: Driver's Gender 
Male = M Male = M 
Female = F Female = F 
Unknown = U L~Tnkno«rn = U 
Table 5: Vehicle Type 
1995 to 2000 2001 to present 
Unique Identifier: t'ehicle T~~pe Field Description: Vehicle Type 
Passenger Car Passenger Car 
Car/Trailer* N/A 
Panel Truck, utility, no rider* N/A 
Pickup Truck Four-tire light truck (pick-up/panel) 
Pickup/Trailer Trucly"Trailer 
Pickup/Camper* N/A 
Straight Truck Single-unit truck (2-axel/6 tire) 
Single-unit truck (>3 axles) 
Mulitpurpose, orv'off road, Blazer, Caravan, 
Minivan, Jeep 
Van/Mini-van 
Sport Utility Vehicle 
Unknown Unknown 
* Has been reassigned to passenger car and pickup truck (car/trailer =passenger car and 
panel truck, utility, no rider and pickup/camper =pickup truck 
Table 6: Driver Condition 
1995 to 2000 2001 to present 
Unique Identifier: Driver Condition Field Description: Driver Condition 
Apparently Normal Apparently Normal 
Physical Defect Physical Impairment 
Fatigued Asleep/fainted/fatigued 
Apparently Asleep Asleep/faintedlfatigued 
IlI Illness 
Under Medication Under the influence of alcohol/drugs/medication 
Infirmities of Age* NIA 
Drinking (Not Impaired} Under the influence of alcohol/drugs/medication 
Drinking (Impaired) Under the influence of alcohol/drugs/medication 
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Drugs Under the influence of alcohol/drugsimedication 
Other 
Unknown 
Other 
Unknown 
Emotional (depressed/disturbed) 
* Has been reassigned to Other 
* Other and Unknown has been reassigned to one meaning; `'Other/Unkno~~-n'' 
Table 7: Alcohol Test Administered 
1995 to 2000 
+ Field 
2001 to present 
I.~'nique Identifier: Sobriety Test Given Description: Alcohol Test Administered 
None None 
Breath Breath 
Blood Blood 
Urine Urine 
Refused Refused 
Unknown Vitreous (other)* 
* Has been reassigned to Unknown 
Table 8: Alcohol Test Results 
1995 to 2000 2001 to present 
Unique Identifier: Sobriet~~ Test Results Field Description; Alcohol Test Results 
0 to 0.099 0 to 0.099 and 0 to 0.0799 
0.1 to ... 0.1 to ...and 0.08 to .. . 
* In 2003 the alcohol limit changed to 0.08 rather than 0.1 
Table 9: Vehicle Action 
1995 to 2000 2001 to present 
Unique Identifier: Vehicle Action Field Description: Vehicle Action 
Going Straight Movement Essentially Straight 
Turning Left Turning Left 
Turning Right Turning Right 
Making U-Turn Making U-Turn 
Passing Overtaking/Passing 
Changing Lanes Changing Lanes 
Merging Entering Traffic (merging) 
Parking * N/A 
Slowing/Stopping Slowing/Stopping 
Backing Backing 
Stopped for Stop Sign/Signal Stopped for Stop Sign/Signal 
Stopped in Traffic Lane* N/A 
Stalled in Traffic Lane * N/A 
Properly Parked, No Driver Legally Parked 
Improperly Parked, with and without driver Illegally Parked/Unattended 
Other (with and without driver) 
Unknown 
Other 
Unknown 
Unattended Moving Vehicle* N/A 
Leaving Traffic Lane 
* Has been reassigned to Other 
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* Other and Unknown has been reassigned to one meaning; "Other/Unknown" 
Table 10: Total Occupants (passengers) 
1995 to 2000 2001 to present 
Unique Identifier: Number of occupants (in the 
vehicle) 
Field Description: Total Occupants (in the 
vehicle) 
Q to 7+* 0 to 7+* 
* 7+; there were few passengers over 7 
Table 11: First Harmful Event 
1995 to 2000 2001 to present 
Unique Identifier: T`~pe of Accident Field Description: First Harmful Event 
Non-Collision: 
Overturned in Roadway Overturrv'Rollover 
Jacknifed Jackknife 
Carbon Monoxide* N1A 
Fire/Explosion Fire/Explosion 
Immersion Immersion 
Other Other non-collision 
Collision: 
Pedestrian Non-motorist 
Vehicle in Traffic Vehicle in Traffic 
Motorcycle in Traffic * NIA 
Vehicle in other Roadway Vehicle in/from other Roadway 
Parked Vehicle Parked Motor Vehicle 
Train Railway Vehicle/Train 
Pedacycle* N/A 
Animal Animal 
Fixed Object Other Fixed Object 
Bridge/Bridge Rail/Overpass 
Underpass/Structure Support 
Culvert 
Curb/island/Raised Median 
Guardrail 
Concrete Barrier 
Tree 
Poles 
Sign Post 
Mailbox 
Impact Attenuator 
Other Object Other Non-fixed Object 
Dit; h/Embankment 
Hit and Run 
Unknown 
* Has been reassigned to Other Object 
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Table 12 : Li aht Condition 
1995 to 2000 2001 to present 
Unique Identifier: Light Condition Field Description: Light Condition 
Day Daylight 
Dusk Dusk 
Dawn Dawn 
Dark-Lighted Roadway Dark-Roadway Lighted 
Dark-Roadway not Lighted Dark-Roadway not Lighted 
Dark-Unkno~~vn Roadway Lighted 
Unknown Unknov~~n 
Table 13: Manner of Crash/Collision 
1995 to 2000 2001 to present 
Unique Identifier: Collision Type Field Description: Manner of Crash/Collision 
Head--on 
Head-onlleft Entering 
Head-on 
Broadside/Left Turn 
Broadside/Right Angle 
Broadside/Right Entering 
Broadside/Left Entering 
Broadside 
Rear End 
Rear End/Right Turn 
Rear End/Left Turn 
Rear End 
Sideswipe, Opposite Direction 
Sideswipe/Both Left Turning 
Sideswipe, Opposite Direction 
Sideswipe, Same Direction 
Sideswipe/Right Turn 
Sideswipe/Left Turn 
Sideswipe/Dual Left Turn 
Sideswipe/Dual Right Turn 
Sideswipe, Same Direction 
Other 
Unknown 
N/A (Other has been added) 
Unknown 
Pedestrian* N/A 
Parked Vehicle* N/A 
Single* NiA 
Bicycle* N/A 
N/A Non-collision* 
NIA Angles/On-coming Left Turn* 
* Has been reassigned to Other and Other has been added to 2001 to present 
* Other and Unknown has been reassigned to one meaning; "Other/Unknown" 
Table 14: Crash Severity 
1995 to 2000 2001 to present 
Unique Identifier: Severity Code Field Description: Crash Severity 
Fatal Fatal 
Non-Fatal Major Injury 
N/A Minor Injury* 
Property Damage Only Property Damage Only 
N/A Possible/Unknown 
* Has been reassigned to Major Injury 
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Table 15: Injury Status/Severity 
1995 to 2000 2001 to present 
Unique Identifier: Injury Severity Field Description: Injurer Status/Severity 
Fatal Fatal 
Major (Incapacitating) Incapacitating 
Minor Non-incapacitating 
Possible (Complaint of Pain) Possible 
N/A Uninjured 
Unknown 
Other 
Unknown 
Other 
* Uninjured did not show up when calculating Injury Status/Severity 
* Other and Unknown has been reassigned to one meaning; "Other/Unknown" 
Table 16: Number of Fatalities 
1995 to 2000 2001 to present 
Unique Identifier: Total Killed Field Description: Number of Fatalities 
* 
* Multiply the fatalities by count =total fatalities 
Table 17: Number of Injuries 
1995 to 2000 2001 to present 
Unique Identifier: Total Injuries Field Description: Number of Injuries 
* 
* Multiply the injuries by count =total injuries 
Table 18: UrbanlRural 
1995 to 2000 2001 to present 
Unique Identifier: . Urban/Rural Field Description: Urban/Rural 
U=Urban 1=Urban 
R=Rura 1 2 =Rura 1 
* Created a buffer around corporate boundaries of one mile to distinguish between rural and 
urban area 
Table 19: Time of Crash 
1995 to 2000 2001 to present 
Unique Identifier: Time of Day Field Description:. Time of Crash 
Military time was converted into time Military time was converted into time 
Table 20: Contributing Circumstances 1--Driver 
1995 to 2000 2001 to present 
Unique Identifier: Driver/vehicle Contributing 
Circumstances 
Field Description: Contributing Circumstances 1-
-Driver 
Ran Traffic Signal Ran Traffic Signal 
Ran Stop Sign Ran Stop Sign 
Exceeding Speed Limit Exceeded Authorized Speed 
Speed too Fast for Conditions Driving too fast for Conditions 
Improper Turn Made Improper Turn 
Wrong Way on one way Road _Traveling wrong way or on wrong side of Road 
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Left of Center, Not Passing Crossed Centerline 
Failure to have Control Lost Control 
Following too Close Followed too Close 
Reckless Driving Operating vehicle in an 
erratic/reckless/careless/negligentlaagressive manner 
FTYROW: from Stop Sign FTYROVG': from Stop Sian 
FTYROW : from Yield sign FTYROW : from Yield Sign 
FTYROW: making Left Turn FTYROW: making Left Turn 
FTYROW: from driveway FTYROW: from driveway 
FTYROV~i : from parked position FTYROW: from parked position 
FTYROW: to pedestrian FTYROW: to pedestrian 
FTYROW : at uncontrolled intersection FTYROW : at uncontrolled intersection 
FTYROW : Other FTYROW : Other 
FTYROW: Making right turn on red signal 
Inattentive/Distracted Inattentive/distracted by: passenger 
Inattentive/distracted by: use of phone or other device 
Inattentive/distracted by: fallen object 
Inattentive/distracted by: fatigued/asleep 
Vision Obscured Other: Vision Obstructed 
Improper Lane Change 
No SignaUImproper Signal 
Improper Backing 
IllegaUImproper Parking 
Other: Other Improper Action 
Other 
None Apparent 
Passed Stopped School Bus 
Disregarded RR Signal 
Disregarded Warning Signal 
Passing where Prohibited 
Passing, Interfered with Other Vehicle 
Drag Racing 
Headlights Not On 
Driver Confused 
Oversized Vehicle 
Overloaded with Passengers/Cargo 
Inexperienced Driver 
Other: No Improper Action 
Swerved to Avoid: vehicle/objectlnon-
motoristianimal in roadway 
Over Correcting/Over Steering 
Unknown Unknown 
* Other and Unknown has been reassigned to one meaning; "Other/Unknown" 
Results 
The following are figures of crash involvements and types that show a before and 
after comparison of GDL. Therefore, the vertical axis shows the number of 14 to 18 year old 
licensed drivers that were involved in crashes by age group. The total number of crashes 
from 1995 to 1998 (before) was 77,688. The total number of crashes from 2000 to 2002 
(after) was 54,715. 
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Driver Crash Involvements by Age 
Figure 2 shows the total number of 14 to 18 year old licensed driver crash 
involvements from 1995 to 1998 (before) and 2000 to 2003 (after). The number of crash 
involvements increases from age 16 until age 18. However, the number of crash 
involvements has a decreasing trend. The number of crash involvements by age group from 
1995 to 1998 (before) were higher than 2000 to 2003 (after). This trend demonstrates that 
the GDL has been very useful in decreasing the crash involvements. 
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Figure 2: Age of Crash Involvement by Number of Drivers in Crashes from 1995 to 1998 
(before) and 2000 to 2003 (after) GDL 
Driver Crash Involvements by Age and Gender 
Figure 3 shows the relationship between driver crash involvements by age and gender 
for 1995 to 1998 and 2000 to 2003. Although male drivers are involved in more crashes than 
female drivers, the relationship between driver age and frequency of driver involvements 
seems to be similar for male and female drivers. However, this is difficult to determine for 
the before period because there are large numbers of not recorded genders. Considering 14 to 
18 year old licensed drivers, females were associated with 39.97% of crash involvements 
from 1995 to 1998 and 46.32% from 2000 to 2003. This is not a positive trend for the GDL 
due to the skew of the large number of not recorded genders before the program was 
implemented. However, male crash improvement decreased by 2.73%. See Appendix C 
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(tables 2 to 2.3) to review detailed descriptions involving driver crash involvements by age 
and gender. 
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Figure 3: Age and Gender Crash Involvements by Number of Drivers in Crashes from 1995 
to 1998 (before) and 2000 to 2003 (after) GDL 
Nccmber of Passengers in tlae T~elzicle 
A relationship between crash risk for teenage drivers and the number of passengers 
has been demonstrated in other studies. However, in Iowa there is no limitation on the 
number of teenage passengers that can ride in a vehicle with a teenage driver. The number of 
occupants is limited only by the number of seatbelts in the vehicle. Figure 4 shows with the 
presence of one passenger the number of crashes was eight times as high as driving alone. 
With two or more passengers, the number of crashes was five times as high as driving alone. 
It is more than likely that teenage drivers will have a crash with passengers in the vehicle 
both day and night. Therefore, the Iowa GDL program should not go by the number of 
seatbelts in the vehicle. It should have a number of passenger restrictions, which has been 
done in other states. Figure 4 shows 14 to 18 year old licensed drivers with passengers both 
day and night. See Appendix C (tables 8.1 to 8.8) to review detailed descriptions involving 
driver crash involvements by the number of passengers. 
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Figure 4: Number of Passengers by Number of Drivers in Crashes from 1995 to 1998 
(before) and 2000 to 2003 (after) GDL 
Vehicle Co~zfiguration 
Passenger car, pickup trucks and multipurpose vehicles are the most popular vehicles 
that 14 to 18 year old licensed drivers drive. Figure 5 demonstrates this trend. As the graph 
demonstrates, passenger car, pickup truck, multipurpose, on/off road, Blazer, Caravan, 
Minivan, Jeep and unknown vehicles were the most popular for 14 to 18 year old licensed 
drivers. In every instance, the number of crashes went down for every vehicle configuration, 
except for `multipurpose, on/off road, Blazer, Caravan, Minivan, Jeep' category. This is 
mainly due to the fact that this type of vehicle became more popular and more dangerous to 
drive from 2000 to present. See Appendix C (tables 3 to 3.6) to review detailed descriptions 
involving driver crash involvements by vehicle configurations. 
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Figure 5: Vehicle Configuration by Number of Drivers in Crashes from 1995 to 1998 
(before) and 2000 to 2003 (after) GDL 
Time of Crash 
To study the daily variations in crashes, the time was plotted 24 hours and unknown 
from 1995 to 1998 and 2000 to 2003 (see figure 6). Most crashes occur from 7 to 8 am and 3 
p.m. with 3 pm as the peak hour from crashes, which is likely correlated to school start and 
dismiss times. See Appendix C (tables 10 to 10.25) to review detailed descriptions involving 
driver crash involvements by time of crashes. 
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Figure 6: Time of Crash by Number of Drivers in Crashes from 1995 to 1998 (before) and 
2000 to 2003 (after) GDL 
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Light Co~zditioiis 
Figure 7 shows the relationship between driver age and the percentage of crash 
involvements associated with different lighting conditions. Most of the crashes occur during 
the day. Teenagers have a higher percentage of their crash involvements during dark 
conditions, possible indicating a lack of experience in dealing with dark conditions. The 
licensed drivers that have the highest percentage of crash involvements during dark 
conditions are 16 to 18 year olds. See Appendix C (tables 13 to 13.6) to review detailed 
descriptions involving driver crash involvements by light conditions. 
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Figure 7: Light Conditions by Number of Drivers in Crashes from 1995 to 1998 (before) and 
2000 to 2003 (after) GDL 
Type of Area 
Figure 8 shows the relationship between the number of drivers by age group, ranging 
from 14 to 18 and crash involvements associated with different types of areas (rural, urban 
and unknown). The drivers have fewer crashes on viral roads than the urban roads, probably 
because they do more of their driving on the urban roads. See Appendix C (tables 9 to 9.3) to 
review detailed descriptions involving driver crash involvements by type of area. 
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Figure 8: Type of Area by Number of Drivers in Crashes from 1995 to 1998 (before) and 
2000 to 2003 (after) GDL 
Crash Severity 
Based on the infol~~iation in the crash records, crashes were classified into fatal, non-
fatal and property damage only (PDO) crashes depending on the number of people injured 
and killed in a crash. If at least one person was killed, that crash was classified as fatal crash. 
If no person was killed and at least one person was injured, the crash was classified as an 
injury crash. If no one was killed or injured, the crash was classified as a PDO. 
Figures 9 through 11 show the relationship between the number of drivers and crash 
severity types, such as fatal, non-fatal and property damage only. 14 to 18 year olds have a 
low percentage of fatal crash involvements (see figure 9). 0.36% of crash involvement 
involved 16 to 18 year old licensed drivers result in fatality from 1995 to 1998 and 0.37% 
from 2000 to 2003. 37.69% of crash involvement involved 14 to 18 year old drivers result in 
non-fatality from 1995 to 1998 and 39.02% from 2000 to 2003. Lastly, 61.95% of crash 
involvement involved 14 to 18 year old licensed drivers result in PDO from 1995 to 1998 and 
60.61 %from 2000 to 2003. See Appendix C (tables 15 to 15.3) to review detailed 
descriptions involving driver crash involvements by crash severity. 
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Figure 9: Crash Severity: Fatal by Number of Drivers in Crashes from 1995 to 1998 
(before) and 2000 to 2003 (after) GDL 
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Figure 10: Crash Severity: Non-Fatal by Number of Drivers in Crashes from 1995 to 1998 
(before) and 2000 to 2003 (after) GDL 
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Figure 11: Crash Severity: Property Damage Only by Number of Drivers in Crashes from 
1995 to 1998 (before) and 2000 to 2003 (after) GDL 
hjury Status/Severity 
Based on the info~~~iation in the crash records, injury severity were classified into 
fatal, incapacitating, non-incapacitating, possible and unknown crashes depending on the 
number of people injured and killed in a crash. If at least one person was killed, that crash 
`vas classified as fatal crash. If no person was killed and at least one person was injured, the 
crash was classified as an injury crash (incapacitating or non-incapacitating). If no one was 
killed or injured, the crash was classified as possible or other/unknown. 
Figure 12 shows the crash involvements in injury status/severity crashes for 14 to 18 
year old licensed drivers. However, under this crash type, the `other/unknown' field is 
slightly higher after the GDL was implemented, with 3.10% before the GDL and 9.0% after 
the GDL (see figure 13). See Appendix C (tables 16 to 16.5) to review detailed descriptions 
involving driver crash involvements by injury status/severity. 
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Figure 12: Injury Status/Severity by Number of Drivers in Crashes from 1995 to 1998 
(before) and 2000 to 2003 (after) GDL 
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Figure 13: Injury Status/Severity: Other/Unknown by Number of Drivers in Crashes from 
1995 to 1998 (before) and 2000 to 2003 (after) GDL 
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First Harmful Events (collision and non-collision) 
The crash report includes information about the first harmful events of a crash. 
Sixteen types of events were possible pre-2001 data and twenty-seven types of events were 
possible from 2001 data. However, in 2001 the classifications of events for first harmful 
event changed. Therefore, to keep consistency some events were combined as was shown in 
Table 1. As a result, 13 types of events were used based on the new crash form. In the crash 
records, the events are grouped into non-collision (e.g., overturn/rollover, jackknife and 
fire/explosion) and collision with fixed and non-fixed objects (e.g., non-motorist, vehicle 
in/from other roadway and animal). 
Figure 14 shows the crash involvements that were non-collisions and collisions (see 
figure 15) with fixed object for 14 to 18 year old licensed drivers. Young drivers experience 
these types of crashes because they occur when the driver loses control of the vehicle due to 
reckless driving or inexperience in dealing with difficult driving conditions. Crashes 
involving teenage drivers are more frequently single vehicle crashes. The most common first 
harmful events (non-collision) were overturn/rollover accident. Vehicle in/from other 
roadway is the most common first harmful events (collision) accident. See Appendix C 
(tables 11 to 12.8) to review detailed descriptions involving driver crash involvements by 
first harmful events (collision and non-collision). 
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Figure 14: First Ha~t~iful Events (Non-Collisions) by Number of Drivers in Crashes from 
1995 to 1998 (before) and 2000 to 2003 (after) GDL 
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Figure 15: First Harmful Events (Collisions) by Number of Drivers in Crashes from 1995 to 
1998 (before) and 2000 to 2003 (after) GDL 
Where: 
NM =Non-motorist 
VR =Vehicle in/from other roadway A =Animal 
VOR =Vehicle in other roadway OFO =Other fixed object 
PMV =Parked motor vehicle ONFO =other non-fixed object 
Vehicle Action 
The crash record includes information about the maneuver undertaken by the vehicle 
just before the crash, e.g., movement essentially straight, turning left, making a-turn and 
stopped or stop sign signal. Figure 16 shows the percentage of crash involvements for 14 to 
18 year old licensed drivers associated with selected maneuvers. Approximately 61.24% 
crash involvement from 1995 to 1998 and 61.56% crash involvement from 2000 to 2003 was 
from movement essentially straight. Run off the road, head-on or rear-end crashes are types 
of movement essentially straight actions. The next highest crash involvement is turning left, 
which was 11.67% for both before and 12.29% after GDL. Young drivers could have 
problems with left turns due to inexperience, impatience, or overconfidence. See Appendix 
C (tables 7 to 7.13) to review detailed descriptions involving driver crash involvements by 
vehicle action. 
RVIT =Railway vehicle/train 
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Figure 16: Vehicle Action by Number of Drivers in Crashes from 1995 to 1998 (before) and 
2000 to 2003 (after) GDL 
Where: 
MES =Movement essentially straight M =Merging 
TL =Turning left SS =Slowing/stopping 
TR =Turning Right B =Backing 
MUT =Making U-turn SSS =Stopped for stop sign/signal 
OP =Overtaking/passing LP =Legally parked 
CL =Changing Lanes IP/U = Illegally parked/unattended 
O/U =Other/unknown 
Risk Taking and Immaturity 
Adolescent impulsiveness is a natural behavior, but it results in poor driving 
judgment and participation in high-risk behaviors such as speeding, inattention, drinking and 
driving, and not using a seat belt. Peer pressure also often encourages risk taking behaviors. 
Figure 17 shows how the amount of 14 tol8 year olds who were recorded as drinking and 
driving. As the graph demonstrates the percentage of young drivers `under the influences of 
alcohol/drugs/medication' decreased after the GDL was implemented. Figures 18 and 19 
shows the number of 14 to 18 year old drivers who's sobriety test was <0.08 and 0.1 and 
>0.08 and 0.1. In 2003 the alcohol limit changed to 0.08 rather than 0.1. Both graphs clearly 
demonstrate that the results from the breathalyzer test were under the legal limit for nearly 
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every 14 to 18 year old licensed driver. Figure 20 shows the number of 14 to 18 year old 
licensed drivers, who were asked by a police officer to take an alcohol test. The graphs show 
that there were few breath, blood and urine tests administered. There were 1,031 breath tests 
administered from 1995 to 1998 and 875 administered from 2000 to 2003. See Appendix C 
(tables 4 to 6.2) to review detailed descriptions involving driver crash involvements by driver 
condition, alcohol test administered and alcohol test results. 
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Figure 17: Age of Driver Condition: Under the influence of alcohol/drugs/medication by 
Number of Drivers in Crashes from 1995 to 1998 (before) and 2000 to 2003 (after) GDL 
90000 . _-,. ._._. 
80000 
.70000 
'.60000 
50000 
,40000
30000 
20000 
10000 
0 
Before After 
Figure 18: Alcohol Test Results: <0.08 and 0.1 by Number of Drivers in Crashes from 1995 
to 1998 (before) and 2000 to 2003 (after) GDL 
44 
303.2 
303 
302.8 
302.6 
302.4 
302.2 
302 
301.8 
301.6 
301.4 
Before After 
Figure 19: Alcohol Test Results: >0.08 and 0.1 by Number of Drivers in Crashes from 1995 
to 1998 (before) and 2000 to 2003 (after) GDL 
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Figure 20: Alcohol Test Administered by Number of Drivers in Crashes from 1995 to 1998 
(before) and 2000 to 2003 (after) GDL 
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Manner of Crash/Collision 
Higher collision risk is associated with infoi~~iation processing deficits such as slower 
hazard detection, slower reaction times, and poor selective attention. Collision risk is 
associated with the driving skills, age and/or gender of the driver. Figure 21 shows the type 
of collisions 14 to 18 year old licensed drivers are mostly likely to have. The most 
crash/collision is `other/unknown' category, which demonstrates 40,497 crashes from 1995 
to 1998 and 21,324 crashes from 2000 to 2003. The second most common manner of 
crash/collision category is `broadside,' which represents 16,521 crashes from 1995 to 1998 
and 13,094 crashes from 2000 to 2003. See Appendix C (tables 14 to 14.6) to review 
detailed descriptions involving driver crash involvements by manner of crash collision. 
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Figure 21: Manner of Crash/Collision by Number of Drivers in Crashes from 1995 to 1998 
(before) and 2000 to 2003 (after) GDL 
Where: 
HO =Head-on S, OD =Sideswipe, opposite direction 
B =Broadside S, SD =Sideswipe, same direction 
RE =Rear end O/U =Other/unknown 
Number of Fatalities vs. Number of Injuries 
The number of fatalities compared to the number of injuries is very low for 14 to 18 
year old licensed drivers, which is a very good statistic. However, the number of injuries is 
very high for this age group. Figure 22 shows the low number of fatalities. Figure 23 clearly 
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shows that the number of injuries went down after the GDL was implemented (48,677 versus 
34,483). See Appendix C (tables 17 to 1.7.2} to review detailed descriptions involving driver 
crash involvements by number of fatalities vs. number of injuries. 
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Figure 22: Number of Fatalities by Number of Drivers in Crashes from 1995 to 1998 
(before) and 2000 to 2001 (after) GDL 
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Figure 23: Number of Injuries by Number of Drivers in Crashes from 1995 to 1998 (before) 
and 2000 to 2003 (after) GDL 
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Contribccti~zg Circumstances 
The police officer includes information about contributing circumstances associated 
with each vehicle that was involved in a crash. Since this is based on the judgment of the 
police officer, one has to be cautious in interpreting the results. Figure 24 looks at 
contributing circumstances. Young drivers seem to be charged with improper turn, reckless 
driving, failure to have control or failure to yield. Young drivers may make mistakes under 
these conditions due to inexperience, impatience, and overconfidence. Also, young drivers 
have a much higher chance of being charged with `speed too fast for conditions' or 
`exceeding speed limit' than any other age group. Older teenagers (16 to 18 year olds) have 
a slightly higher chance of being charged with `following too close' compared to other age 
groups. Figure 25 shows trend of crashes if other/unknown field was taken out, which shows 
failure to have control has the second largest number of crashes for 14 to 18 year old licensed 
drivers. Also, see Appendix C (tables 18 to 18.23) to review detailed descriptions involving 
driver crash involvements by contributing circumstances. 
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Figure 24: Contributing Circumstances by Number of Drivers in Crashes from 1995 to 1998 
(before) and 2000 to 2003 (after) GDL 
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Figure 25: Contributing Circumstances excluding `other/unknown' field by Number of 
Drivers in Crashes from 1995 to 1998 (before) and 2000 to 2003 (after) GDL 
Where: 
RTS =Ran traffic signal 
RSS =Rant stop sign 
LC, NP =Left of center, not passing 
FTYROW: UI =Failure to yield right of way: uncontrolled intersection 
FTYROW: SS =Failure to yield right of way: from stop sign 
FTYROW: YS =Failure to yield right of way: from yield sign 
FTYROW: LT =Failure to yield right of way: making left turn 
FTYROW: D =Failure to yield right of way: from driveway 
FTYROW: PP =Failure to yield right of way: from parked position 
FTYROW: P =Failure to yield right of way: 
FTYROW: O =Failure to yield right of way: 
WWOWR =Wrong way on one way road 
SFC =Speed too fast for conditions 
ESL =Exceeding speed limit 
IT =Improper tarn 
I/D =Inattentive/distracted 
O/U= Other/Unknown 
to pedestrians 
other 
FC =Following to close 
RD =Reckless driving 
FHC =Failure to have control 
OIA =Other improper action 
VO =Vision obscured 
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Analysis of Moving Violation Data 
The Iowa Department of Transportation's office of driver services has l 08 
convictions. However, only 76 out of the 108 convictions were used because the other 32 
convictions were not moving violations. After a review of these types of convictions, 21 
types of convictions relevant to the study were extracted for analysis, which can be seen in 
Appendix D (table 1 }. Therefore, the 21 convictions were compared to the contributing 
circumstances, driver condition and sobriety -test results field to determine the number of 
violations teenage drivers were involved in. The 21 types of convictions were grouped into 
the following 22 categories: 
Failure to yield right of way: 
From stop sign 
From yield sign 
Making left turn 
From driveway 
From parked position 
To pedestrian 
At uncontrolled intersection 
Other 
Reckless Driving 
Exceed authorized speed 
Wrong way on one way road 
Ran traffic signal 
Ran stop sign 
Followed too close 
Failure to have control 
Other: Improper Action 
Improper turn 
Vision obstructed 
Under the influence of alcohol/drugs/medication 
Alcohol Test Results from sobriety test (>0.08 and 0.1) 
Other: No Improper Action 
Other/Unknown 
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Moving Violations Results 
Figure 24 also shows the relationship between age and percentage by type of 
violation. The following can be observed from the figure: 
• Traffic violations are very similar to contributing circumstances. Driver condition (under 
the influence of alcohol/drugs/medication), alcohol test administered (sobriety test that 
was >0.08 and 0.1) fields are the only violations that are not mentioned in the 
contributing circumstances crash type. 
• The most type of violations given to 14 to 18 year olds were failure to have control, 
other/unknown, FTYROW: from stop sign and speed too fast for conditions 
• Under the influence of alcohol/drugs/medication (1,417) and sobriety test results that was 
>0.08 and 0.1 (303) had fewer crashes than most of the crashes under the contributing 
circumstances crash type and/or moving violations 
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CHAPTER 5. DESCRIPTIVE STATISTICS 
Crash Rates of an External Control Group 
Iowa Department of Transportation tabulates the number of licensed Iowa drivers 
from the Iowa Fact Book every year. Drivers in the age group 14 to 18 were used as the 
external control group because these drivers are most affected by the GDL program. The 
equation below has been used to calculate crash rates by licensed drivers involved in a crash: 
Crash Rate =Total number of crashes * 1,000 
Total number of licensed drivers 
Total number of crashes = 4 year period for 14 to 18 year old drivers 
Total number of licensed drivers = 14 to 18 year olds 
The crash rate of 14 to 18 year old drivers before the GDL was implemented was 
116.72 crashes per 1,000 licensed drivers and the crash rate after the GDL was implanted the 
crash rate was 86.37 crashes per 1,000 licensed drivers, which resulted in a difference of 
30.35 crashes per 1,000 licensed drivers. Figure 26 shows the crash rates by the number of 
licensed 14 to 18 year old drivers from 1995 to 2003, excluding 1999. Figure 27 shows the 
total crash rate from 1995 to 1998 and 2000 to 2003. Appendix E (tables 1 to 2.8) shows the 
breakdown of crash rate from 1995 to 1998 and 2000 to 2003 for this age group. 
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Figure 26: Crash Rate of 14 to 18 Year Old Licensed Drivers from 1995 to 1998 (before) 
and 2000 to 2003 (after) GDL 
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Figure 27: Total Crash Rate of 14 to 18 Year Old Licensed Drivers 1995 to 1998 (before) 
and 2000 to 2003 (after) GDL 
The crash rate for 14 year old drivers before the GDL was implemented was 12.99 
crashes per 1,000 licensed drivers. The crash rate for 14 year old drivers after the GDL was 
implemented was 8.44 crashes per 1,000 licensed drivers, which is a difference of 4.55 
crashes per 1,000 licensed drivers. 
The crash rate for 15 year old drivers before the GDL was implemented was 25.36 
crashes per 1,000 licensed drivers. The crash rate for 15 year old drivers after the GDL was 
implemented was 21.29 crashes per licensed drivers, which is a difference of 4.07 crashes per 
1,000 licensed drivers. 
The crash rate for 16 year old drives before the GDL was implemented was 180.34 
crashes per 1,000 drivers. The crash rate for 16 year old drivers after the GDL was 
implemented was 126.13 crashes per 1,000 licensed drivers, which is a difference of 54.21 
crashes per 1,000 licensed drivers. 
The crash rate for 17 year old drivers before the GDL was implemented was 152.38 
crashes per 1,0001icensed drivers. The crash rate for 17 year old drivers after the GDL was 
implemented was 116.61 crashes per 1,000 licensed drivers, which is a difference of 35.77 
crashes per 1,000 licensed drivers. 
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The crash rate for 18 year old drivers before the GDL was implemented was 142.92 
crashes per 1,000 licensed drivers. The crash rate after the GDL was implemented was 
111.43 crashes per 1,000 licensed drivers, which is a difference of 31.49 crashes per 1,000 
licensed drivers. 
Crash Rates of an Internal Control Group 
Drivers in the age group 25 to 54 were used as the internal control group because 
these drivers are minimally affected by most GDL programs. The equation below has been 
used to calculate crash rates by Licensed drivers involved in a crash: 
Crash Rate =Total number of crashes * 1,000 
Total number of licensed drivers 
Total number of crashes = 4 year period far 25 to 54 year old drivers 
Total number of licensed drivers = 25 to 54 year olds 
The crash rate of 25 to 54 year old drivers before the GDL was implemented was 
56.88 crashes per 1,000 licensed drivers and the crash rate after the GDL was implanted the 
crash rate was 41.92 crashes per 1,000 licensed drivers, which resulted in a difference of 
14.96 crashes per 1,000 licensed drivers. Figure 28 shows the crash rates by the number of 
licensed 25 to 54 year old drivers from 1995 to 2003, excluding 1999. Figure 29 shows the 
total crash rate from 1995 to 199$ and 2000 to 2003. Appendix E (table 3 to 4.8) shows the 
breakdown of crash rate from 1995 to 1998 and 2000 to 2003 for this age group, which was 
broken down into 25 to 34, 35 to 44 and 45 to 54 year old licensed drivers. 
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Figure 28: Crash Rate of 25 to 54 Year Old Licensed Drivers 1995 to 1998 (before) and 
2000 to 2003 (after) GDL 
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Figure 29: Total Crash Rate of 25 to 54 Year Old Licensed Drivers 1995 to 1998 (before) 
and 2000 to 2003 (after) GDL 
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The crash rate for 25 to 34 year old drivers before the GDL was implemented was 
73.39 crashes per 1,000 licensed drivers. The crash rate for 25 to 34 year old drivers after the 
GDL was implemented was 51.63 crashes per 1,000 licensed drivers, which is a difference of 
21.76 crashes per 1,000 licensed drivers. 
The crash rate for 35 to 44 year old drivers before the GDL was implemented was 
54.62 crashes per 1,000 licensed drivers. The crash rate for 3 S to 44 year old drivers after the 
GDL was implemented was 41.59 crashes per licensed drivers, which is a difference of 13.03 
crashes per 1,000 licensed drivers. 
The crash rate for 45 to 54 year old drives before the GDL was implemented was 
43.19 crashes per 1,000 drivers. The crash rate for 45 to 54 year old drivers after the GDL 
was implemented was 34.11 crashes per 1,000 licensed drivers, which is a difference of 9.08 
crashes per 1,000 licensed drivers. 
The crash rate of 14 to 18 year old drivers before the GDL was implemented was 
116.72 crashes per 1,000 licensed drivers versus 56.88 crashes per 1,000 licensed drivers for 
25 to 54 year old drivers, with a difference of 59.84 crashes per 1,000 licensed drivers. The 
crash rate of 14 to 18 year old drivers after the GDL was implanted the crash rate was 86.3 7 
crashes per 1,000 licensed drivers versus 41.92 crashes per 1,00 licensed drivers for 25 to 54 
year old drivers, with a difference of 44.45 crashes per 1,000 licensed drivers. Figure 30 
shows the crash rates by the number of licensed 14 to 18 year old drivers versus 25 to 54 year 
old drivers from 1998 to 2003, excluding 1999. In 2001 the Iowa crash record database is 
missing 10,000 crashes, which explains the slight dip in the crash rate for both age groups. 
Figure 31 shows the total crash rate from 1995 to 1998 and 2000 to 2003 of these two age 
groups. The trend of crash rates loops very similar. However, the linear lines of each age 
group show that the 14 to 18 year old age group decreases at a faster rate. For these two age 
groups, as the age of driver increases the rate of crashes decreases. 
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Figure 30: Crash Rate of 14 to 18 and 25 to 54 Year Old Licensed Drivers 1995 to 1998 
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Figure 31: Total Crash Rate of 14 to 18 and 25 to 54 Year Old Licensed Drivers 1995 to 
1998 (before) and 2000 to 2003 (after) GDL 
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CHAPTER 6. SUMMARY AND CONCLUSIONS 
The evidence that young, novice drivers have high crash rates, putting themselves, 
their passengers, and others who share the road at risk, is overwhelming. Previous research 
indicates that the teenage drivers are over represented in particular types of accidents 
including single vehicle crashes, crashes at night and weekends, and crashes with several 
passengers present. All of the crash involvements previously explained mostly all decreased. 
However, the number of crashes went up when the number of passengers in the vehicle went 
up. Therefore, Iowa should change their GDL restriction from the number of seatbelts in the 
vehicle to no passengers allowed in the vehicle during the GDL process, except for a 
parent/guardian. 
Thirty-four states plus the District of Columbia have responded bypassing GDL 
programs incorporating one or more measures which extend the period over which the 
beginning driver learns or gains experience, ensures supervision during the learning period, 
restricts or bans driving late at night, limits teenage drivers, or other. The GDL programs 
evaluated in the literature all have reported positive outcomes in reducing crashes of novice 
drivers. 
Teenage drivers in Iowa show the same high crash involvements as they do in other 
states. In fact, for the period 1995 to 1998, the number of involvements for 16, 17 and 18 
year olds are higher than those for any other age, despite the likelihood that drivers of these 
three ages probably drive less than other ages. 
Research Results 
The following are the crash characteristics that most distinguish the 1995-1998 
(before) and 2000-2003 (after) effects of GDL was enacted: 
• Pre and post-GDL showed that 16 to 18 year old drivers had the most crashes. However, 
there was a decrease in the number crashes post-GDL caused by 14 to 18 year old 
drivers. 
• Post-GDL the multipurpose vehicle became more popular, therefore there were more 
crashes with this type of vehicle than pre-GDL. 
• Driving under the influence of alcohol/drugs/medication had a 23% decrease. 
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• Alcohol test administered field went down in every category. However, the breath test 
stayed about the same with 54% versus 56% of the time officers used the breathalyzer. 
The unknown field showed a dramatic decrease from 71 % to 29% officers used this 
category. 
• The number of drivers that failed the breathalyzer stayed the same. 
• Under the vehicle action field, slowing/stopping went up, legally parked went down and 
movement essentially straight is still the highest vehicle action used by 14 to l 8 year old 
drivers, but the number of crashes went down. 
• The number of occupants in the vehicle decreased. Zero number of occupants decreased 
tremendously from 4,182 to 52 occupants in the vehicle, which clearly shows that there 
are less teenage crashes when they drive alone. 
• Rural crashes had a 40% decrease. All urban crashes decreased, but the trend stayed 
about the same. 
• The time of day category showed a decrease at every time. However, 3 p.m. was the 
peak time of crashes (9,941 before and 7,432 after GDL), then leveled off after 6 p.m. 
This is due to school letting out and people leaving to go home from work. 
• The first harmful events (non-collision) category showed an increase in overturn/rollover 
crashes. 
• The first harmful events (collision) category all showed a decrease in crashes. other 
fixed object crash went down tremendously from 8,596 to 3,561 crashes. However, other 
non-fixed object increased from -1,125 to 6,314 crashes. 
• The light condition category showed slight increases with dawn and the unknown fields. 
However, even though day decreased in the number of crashes it still has the largest 
number of crashes. 
• The manner of crashicollision category showed three increases of crashes: rear end, 
sideswipe/opposite direction and sideswipe/same direction. However, the other/unknown 
field showed a dramatic decrease from 40,497 to 21,324 crashes. 
• The crash severity category showed a slight decease of property damage only crashes. 
Fatal and non-fatal showed a decrease in crashes, but the decrease was about the same. 
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• The injury status/severity category two dramatic decreases with non-incapacitating 
(12,298 to 5,504 crashes) and possible (12,468 to 6,717 crashes) fields. However, the 
ather/unknown field showed an increase from 869 to 1,325 crashes. 
• The number of fatalities showed a decrease, but it was about the same. However, the 
number of injuries decreased from 48,677 to 34,483 crashes. 
• The contributing circumstances category had 10 increases with the number crashes: 
FTYROW: at uncontrolled intersection, FTYROW: from parked position, FTYROW: 
to pedestrian, FTYROW: other, wrong way on one way road, exceeding speed limit, 
improper turn, other improper action, following to close and reckless driving. However, 
the other/unknown field went down tremendously from 41,538 to 23,656 crashes. 
Need for Future Research 
There were some field descriptions that were not used in this study because they were 
not coded properly. Hopefully, in a few years it will be coded properly then they can be used 
in the next GDL study. Other ways to determine if the GDL program is effective is to study 
the following research topics: 
• Interview and survey teenagers and parents who are going through the GDL process 
to find out first hand if the teenagers and parents are obeying the program. 
• Cognitive psychology proposes of how teenage drivers drive and what provokes them 
to drive recklessly, inattentively and do not obey the traffic laws. 
~ Hospital Impatient files rather than Iowa crash records to see what files/records show 
more detailed fatal results of the GDL. 
• Review teenage drivers in rural versus urban areas to see if they follow the GDL 
regulations more or less. 
• Compare male and female driving behaviors. 
• Compare GDL program to the Driver Improvement Program (DIP). 
• Quasi-induced exposure method may show a more in depth statistical analysis. 
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APPENDIX A: DRIVER BEHAVIOR AND SAFETY CHARACTERISTICS OF 
TEENAGE DRIVERS: A LITERATURE REVIEW 
A wealth of research and statistics underscore the problems faced by teenage drivers. 
The following sections provide an overview of the research which has been performed in 
relation to both teenage crashes and the effects GDL programs have had in various states and 
countries. 
Time of Day 
While only about 15% of the total miles driven by 16-toll-year-old drivers occur 
between 9 p.m. and 6 a.m., about 40% of fatal crashes take place during these hours. To 
address this problem, nighttime driving restrictions are generally placed on new or teenage 
drivers to limit their exposure to their higher -risk nighttime driving environment (6). 
However, in many states evening curfews are so late that they still fail to restrict the majority 
of nighttime trips taken by young drivers. A survey of 16-and 17-year-olds licensed prior to 
GDL found that only 3% of their trips occurred from midnight to 6 a.m. Therefore a 
midnight curfew would not apply to the majority of nighttime trips by young drivers (7). 
Nighttime driving restriction, however, have been shown to effectively reduce the 
number and rate of crash involvements on the part of teenage drivers. A report in 2002 
described a model GDL program for North America that recommended unsupervised night 
driving by newly licensed drivers be restricted starting with the evening hours by age for 
which they are the most likely to be involved in nighttime crashes. For instance, if 14-year 
olds show at increased crash rate between 9 and 10 pm, that age group would have 
restrictions on nighttime driving starting at 9 pm. The optimal recommended starting times 
are 9 p.m. to 10 p.m., with exemptions for work-related driving and driving to and from 
school or other nonrecreational activities (6). 
Louisiana, Maryland, New York and Pennsylvania are the four states that are most 
frequently referenced studies to assess curfew laws. These states have strong provisions in 
terms of the range of ages covered, breadth of the curfew hours, and the number of 
exceptions to the law. Lin, et. al. estimated the expected crash involvement of 16-year-old 
drivers without curfews by creating a linear regression model using crash data for young 
drivers in these states unaffected by curfews. After the curfew was enacted, reductions were 
61 
estimated in 16-year-old crash involvement during curfew hours in each of the four curfew 
states studied, with the reductions the highest in Pennsylvania (69%), followed by New York 
(62%), Maryland (40%), and Louisiana (25%). One of the primary reasons the actual 
number of 16-year-old driver crash involvements in curfew states were lo~~er than the 
estimated was that in three of the four states studied, the proportion of the 16-year-old 
population that was licensed to drive was lower than in comparison states. This effect v~ras 
not limited to the curfew hours, but was observed at all hours of the day (6). 
The relative impact of state licensure policies, including curfew law, was also 
examined using a more comprehensive data set using data from 47 states over a 10-year 
period. The effect of implementing a curfew on 15-to 17-year-old drivers was shown to 
result in a reduction of driver fatality rates of about 28% for multivehicle accidents and 25% 
for single-vehicle accidents. Further regression analysis revealed that the curfew 
significantly reduced the rate of licensure of the study group (6). 
Using national data obtained prior to the enactment of any GDL systems, the Journal 
of American Medical Association's (JAMA) study found that risk of a crash for 16 and 17 
year-old drivers was nearly three times as great between 10 p.m. and midnight than during 
the daylight hours. Based on their study, the risk per mile driven is even greater after 
midnight, most of the nighttime driving done by 16 and 17 year-olds occurs before midnight 
(1). General curfews that limit the nighttime activities of teenagers in the absence of adult 
supervision have also been shown to reduce late night motor vehicle injury involving 
teenagers, even though the restrictions were not specifically developed or adopted as 
highway safety measures (6). In North Carolina, prior to enactment of a GDL program, 80% 
of 16 year-old driver nighttime crashes occurred between the hours of 9 p.m. and midnight; 
73% of 17 year-old driver nighttime crashes occurred from 9 pm to midnight { 1). 
North Carolina's GDL was instituted December of 1997. To determine the initial 
effect of the nighttime restriction, the number of 16 year-old driver crashes during restricted 
hours in 1999 was compared to those in 1997 (7). As a result there has been a dramatic 
benefit of the nighttime driving restriction on all crashes as well as fatal and serious injury 
crashes. Between 1997 and 1999, crashes in which a 16 year-old driver was killed or 
seriously injured declined by 39% during restricted hours and by 27% during daylight hours; 
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resulting in a 44% decline during nighttime hours, which shows the benefit of the nighttime 
driving restrictions. However, the population-based rates declined by 42% and 30% for 
nighttime and daytime crashes respectively, resulting in a 40% decline in night crashes (1). 
There was an even greater relative decrease in crashes of all severity levels during 
nighttime hours. Whereas total nighttime crashes by 47%, daytime crashes declined by 22%. 
Adjusting for population increases, nighttime crashes declined 49% and daytime crashes 
decreased by 26%, an 88% greater decrease during restricted hours during daylight hours. 
These results clearly show the benefit of North Carolina's 9 p.m. to 5 a.m. restriction on 
driving for inexperienced drivers (1). 
Florida's nighttime curfew was also found to be effective, with nighttime crash 
involvements for15-to 17-year-old drivers declining on a percentage basis more than daytime 
crashes. This decline occurred while the number of 15-and 16-year-olds receiving licenses 
increased by 29% and 14%, respectively; therefore, the declines in crash involvements were 
not due to fewer people holding licenses, which had to do with people practicing driving 
more frequently (6). As a result of the night driving restriction, crashes during the hours 
when young driver risks are highest declined more dramatically. It was not immediately 
clear whether this is due solely to the fact that less driving takes place during those hours or 
if a combination of reduced exposure along with increased skill and safer driving behaviors 
had developed through the longer learning period. 
By 2002, 36 states had adopted nighttime driving restrictions. However, the criteria 
vary widely, ranging from relaxed (1 a.m. to 5 a.m.) to strict (sunset through sunrise). 
According to an Insurance Institute for Highway Safety (1999) report on US licensing system 
for young drivers, seven states (Delaware, Idaho, Mississippi, New York, North Carolina, 
South Carolina and South Dakota) have nighttime driving restrictions during the intermediate 
stage of graduated licensing that begin at or before 10 p.m. and extend until at least S a.m. 
Twenty-nine states have nighttime restrictions that begin later than 10 p.m. and for six of 
those states, there is only secondary enforcement for the restriction. Fifteen states have no 
nighttime driving restrictions whatsoever. The minimum age at which the nighttime 
restrictions maybe lifted varies from state to state, ranging from 16 to 18 year old drivers (6). 
63 
As effective as nighttime driving restrictions maybe in reducing crashes and injuries, 
the rate of compliance obviously plays a significant role in the level of their impact. Many 
younger drivers think that the chances of getting caught are very small and the enforcement 
of this restriction lies mainly in the hands of their parents. Fortunately, studies have shown 
that most American parents are in favor of this ordinance. The approval rates of this 
provisional measure were between 74% and 94%. In addition, a majority of the American 
parents surveyed prefer a nighttime driving restriction starting at 1 o p.m. or earlier (6). 
Among the age group of drivers who have begun driving under GDL programs, both 
the number of crashes and crash rates based on population have declined dramatically. This 
is, in part, due to nighttime restrictions. As a result of night driving restrictions, crashes 
during the hours when young driver crash risks are highest have declined even more 
dramatically. It is still unclear whether this is due solely to the fact that less driving takes 
place during those hours or is a combination of the reduced exposure along with increased 
skill and safer driving behaviors developed through the longer learning period that produce 
greater benefits during higher risk times (1). 
Risk Taking Behavior of Younger Drivers 
Adolescent impulsiveness is a natural behavior, but it results in poor driving 
judgment and participation in high -risk behaviors such as speeding, inattention in and outside 
of the vehicle, fatigue, vehicle choice, drinking and driving and not using a seat belt. Peer 
pressure also often encourages risk taking (15). Therefore, longer periods of supervised 
riving ought to help. 
According to NHTSA ri sk taking among adolescents appears to be a critical factor in 
explaining the high crash incidence. For example, younger drivers tend to accept narrower 
gaps when pulling out into traffic. They also have been observed with shorter following 
distances and driving faster (16). To make major inroads in the youth crash problem, 
countermeasures are needed that can deal effectively with adolescent ri sk -taking (17). 
Due to the rising concern of risk taking among adolescents the AAA Foundation for 
Traffic Safety (AAAFTS) did a study on novice drivers. The results from this study were as 
follows: 
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• New drivers lack important skills, particularly those needed to acquire and process 
information. They are less able to maintain full attention and less likely to take in the 
information they need from the driving environment. They are not as good as 
experienced drivers in scanning the environment, recognizing potential hazards while 
they are at a safe distance, and making tough decisions quickly. They tend to 
underestimate the danger of certain risky situations and overestimate the danger in 
others. 
• Crashes are caused by what drivers choose to do as much as by what they are able (or 
unable} to do. Most novice drivers' increased risk comes from inappropriate 
behavior; deliberately taking risky actions, seeking stimulation, driving at high speeds 
and driving while impaired. 
• Risky choices result from poor risk perception and an inability to detect hazards, 
often coupled with overconfidence (17). 
Crash risk far teenage drivers is largely associated with the number of passengers. 
The presence of one passenger almost doubles the fatal crash risk compared with driving 
alone. V~ith two or more passengers, the fatal crash risk was five times as high as driving 
alone. There is excess risk for young drivers with passengers both day and night (18). 
The increased risk with passengers present is thought to be largely the result of 
distraction and risk-taking factors. In vehicles with several young passengers, there is often 
considerable verbal interaction, music playing and sometimes physical interactions. Young 
people are in the beginning stages of driving, and inattentiveness to the task can have serious 
consequences. There is much subjective evidence of inducements to risk taking or showing 
off in multiple-occupancy crashes involving young people (18). 
The following are four distinct sources of driver-risk taking behavior. The first two 
are competence and driver intention. The third one is suicidal intent and the forth is 
unintentional in the sense that the behavior or its significance is momentarily outside the 
driver's awareness or control. 
Competence 
Higher collision risk is associated with information processing deficits such as slower 
hazard detection, slower reaction times, and poor selective attention. Competence is 
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concerned with what people can do rather than what they know. It also is measured by 
advanced driving skills, which appears to be correlated with drivers' age in relation to 
collision risk. New drivers below the age of 21 years with skilled training had fewer crashes 
on icy roads than age group matched drivers without the training (19). Such findings indicate 
that driving skills are associated with collision risk but that the direction of the association is 
influenced by interactions with driver age or sex or both. These interactions may reflect 
differences in motivation, quantity and quality of driving exposure, and intention to take risks 
(19). 
Driver I~zte~itio~z 
Attempts to scientifically explain intentional risk taking are found in such theories as 
reasoned action, risk homeostasis, planned behavior and problem behavior (19). These 
theories share the assumption that driver intention and belief, as determined by a complex 
interaction of different factors, can predict driver behavior. Weak to moderate empirical 
support for the claim that collisions result from intentional risk taking is provided by 
prospective research questionnaires that measure driver intentions and beliefs and that have 
predicted collisions, sometimes several years in advance. In all of these studies, the driver 
intentional risk taking was often related to their disregard for legal driving rules (i.e. speed 
limits). Therefore, it is possible that these drivers intentionally risk legal sanctions but do not 
believe strongly that they are also risking injury. This distinction is important because it 
might signal a lack of comprehension about the relationship between driving behaviors and 
driving outcomes (19). 
Suicidal Intent 
For persons 15 to 24 years old, suicide is the third leading cause of death, behind 
unintentional injury, such as a traffic crashes and homicide (19). Evans (2002) cites several 
studies that estimate suicide may account for as many as S% of driver fatalities (19). Most 
suicidal intents are due to drinking and driving. 
Unintentional Intent 
Unintentional risk taking is explained within theories such as planned behavior and 
risk homeostasis. Slander, west and French (1993) considered that some drivers are more 
prone to errors or lapses in their cognitive functioning than others. Cognitive psychology 
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proposes that well-practiced behaviors, like driving, become habitual or automatic. 
Therefore, given the random nature of collision events and the uncertainty of what constitutes 
safe behaviors, it is possible that some drivers develop ri sky driving habits unintentionally. 
Unintentional risk taking may increase during adolescence due to person-centered traits like 
impulsiveness, sensation seeking, or emotional instability, of all of which may interact with 
bipsychosocial maturity and lifestyle influences (19). The tendency to violate traff c laws 
related to sensations (i.e. speed and alcohol) may result directly from certain traits over 
which some adolescents may have not yet developed sufficient self-awareness and self-
control. Researchers claim that, compared with adults, adolescents who are experiencing 
personal problems or who are sensation seekers (or both) are not necessarily capable of 
understanding and directing their own risk taking behavior (19). 
Risky driving behavior may serve important functions for adolescents (power, 
esteem, independence, peer recognition). They also are difficult to affect through 
interventions, as they are influenced by many social forces including parental and peer 
influences. In some cases, the relationship with crash risk has not been well established 
among beginning drivers (e.g., in the case of fatigue or in-vehicle distraction) (16). 
Overrepresentation of Young People in Traffic Crashes 
Motor vehicle crashes are the leading cause of death for people 1 S to 20 years of age, 
representing about one-third of all fatalities in this age group. For example, in 1996, 6,319 
people age 15 to 20 died in motor vehicle crashes. Even though this age group makes up 
only seven percent of the driving population, they are involved in 14 percent of all traffic 
fatalities. In 1996, teens were involved in more than two million non-fatal traffic crashes. 
Based on population projections, these numbers will continue to rise unless programs are 
implemented in all states to address younger drivers and their inexperience (20). 
Compared to older drivers, younger people are more likely to drive at excessive 
speeds; follow too closely; violate traffic signs and signals; overtake other vehicles in a risky 
manner; allow too little time to merge; and fail to yield to pedestrians. Younger drivers are 
likely to put themselves in danger because of risk taking and their reduced ability to handle 
these situations. Also, younger drivers are more likely to be in single-vehicle crashes and 
crashes involving speeding or driver error. A typical crash scenario involves running off the 
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road and not being able to recover adequately (18). Four primary reasons why young drivers 
have such poor driving performance are inexperience, risk-taking behavior and immaturity 
and greater risk exposure. These four factors work together to make the teen years so deadly 
for young drivers (20). 
InexperielTce 
All young drivers start out with very little knowledge or understanding of all the 
complexities of driving a vehicle. Like any other skill, learning to drive well takes a good 
deal of time. Technical ability, good judgment and experience all are needed to properly 
make the many continuous decisions that make up the driving task. GDL programs allow 
younger drivers to learn the process in stages proving them opportunities to gain experience 
before being confronted with riskier driving situations. 
Risk-taki~zg Behavior and Immaturity 
Adolescent impulsiveness is a natural behavior, but it results in poor driving 
judgment and participation in high-risk behaviors such as speeding, inattention, drinking and 
driving, and not using a seat belt. Peer pressure also often encourages risk taking behaviors 
(20). 
Greater Risk Exposure 
Crash risk for teenage drivers increases with one, two, or three more passengers; with 
three or more passengers, crash risk is about four times greater than when driving alone (20). 
The increased crash risk exists for both daytime and nighttime crashes, although overall crash 
risk is much higher at night. In one study, death rates from 10:00 p.m. to 6:00 a.m. were 1.74 
times higher with passengers present than without passengers. During the daytime, rates 
were 1.77 times higher (8). Teen drivers are different from other drivers, and their crash 
experience is different. Compared to other drivers, teenagers are more likely to be at fault 
when involved in a fatal crash. A larger percentage of fatal crashes involving teenage drivers 
are single-vehicle crashes as compared to drivers in other age groups. Single vehicle crashes 
are usually ran-off-the road crashes where the vehicle leaves the road and overturns or hits a 
roadside object. A smaller percentage of teens wear their seat belts than other drivers. A 
larger proportion of teen fatal crashes involve speeding, or going too fast for road conditions, 
as compared to other drivers. 
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More teen fatal crashes occur when passengers, usually other teenagers are in the car, than 
do crashes involving other drivers. Two out of three teens that die as passengers are in 
vehicles driven by other teenagers (20). 
Traditional Driver Licensing vs. Graduated Driver Licensing 
There appears to be wider recognition that driver education, which is the principal 
means by which young people have been prepared to drive, is not doing the job adequately. 
Formal driver education may be a good way to learn basic driving sills, but it does not 
produce drivers who are less likely to be in crashes than those without formal training. It can 
have an unintended negative effect by encouraging earlier licensure and increasing exposure 
(8). The traditional driver licensing process and the GDL process are both needed to train 
young people to drive safely and effectively. 
Traditional Driver Licensing Process 
Driver licensing is a function of state government. Each state has different rules and 
regulations, but the essential steps are similar. An individual applies to the Department of 
Motor Vehicles or other licensing agency for a driver license. He or she usually must pass a 
written knowledge test and a vision test before scheduling a road test with the driver license 
examiner. New drivers must demonstrate basic driving skills in a road test (5). 
In 35 states, a learner's permit is required for novice drivers. Teens under 18 must 
have parental permission to apply for a learner's permit. A learner's permit automatically 
expires in all states except Virginia. The expiration ranges from 60 days to six years. Most 
states place only minimal limitations on driving with a learner's permit. For instance, only 19 
have any limits on nighttime driving (5). 
Most highway safety experts agree that it has been too easy to get a driver license in 
United States. Driving a motor vehicle is dangerous, yet the requirements and testing are 
minimal. It is entirely conceivable that an inexperienced young driver could pass a road test 
and receive a full, unrestricted driver license with almost no "real world" driving experience. 
A graduated driver licensing system addresses this problem by controlling the circumstances 
under which beginning teenage drivers may get behind the wheel (5). 
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Location : Rural vs. Urban 
A critical condition of the second stage (intermediate stage) in the graduated licensing 
process, which limits young drivers unsupervised nighttime driving to the early evening 
hours, also sometimes produces greater concern among legislators representing more rural 
areas. This condition can have the effect of delaying the age at which young persons can 
begin assisting with family farm work, although it often does not do so. Therefore, GDL 
represents a threat to the economic interests of those living in more rural areas (21). 
Therefore, conditions that prohibit inexperienced teen drivers from transporting teen 
passengers or young children until they have accumulated several months unsupervised 
driving experience produce concern because teen drivers could begin driving their siblings, 
neighbors to school, etc. to free up parents to work on the farm (21). 
GDL represents a threat to the economic interests of living in rural areas because it 
delays the age in which young persons can begin assisting with farm work. Also, in rural 
areas teens have far fewer alternative modes of transportation than in suburban and urban 
areas. It is felt that GDL may result in a greater inconvenience for teens and their families 
than in the case in areas with greater population densities. Also, there is a widespread 
perception that rural roads are safer than those in more urbanized areas. This makes people 
believe that GDL would force teens in rural areas to endure a more thorough and extensive 
licensing process that is needed by teens driving in more heavily populated areas with more 
heavily traveled and more dangerous roads (21). 
Although rural roads are less heavily traveled, it is clear that serious crashes are more 
common on such roadways. Fatal and serious injury crashes were anywhere from 18 to 21 
percent more likely in the more rural counties than in the most_ urban counties of North 
Carolina during 1999. There are numerous reasons for the grater rate of more serious crashes 
in more remote areas. Although the opportunity to collide with another vehicle is less in a 
rural area, the roads tend to be older, less well-maintained, and less safely designed, travel 
speeds are generally higher, lighting is worse at night, emergency rescue services are more 
widely dispersed and crashes are less likely to be reported immediately after they occur, 
especially if they involve only one vehicle (which is also more likely in a rural area) (21). 
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Benefits Produced by GDL 
ExpaJzded Lear~ritzg Process 
Graduated driver licensing lengthens the learning process. The longer the period of 
time that elapses between issuance of the first permit to full, unrestricted license, the more 
maturity and experience the novice driver will accumulate and the better his or her driving 
performance will be (5). 
Reduced Risk Exposure 
Graduated driver licensing allows young drivers to gain driving experience in 
controlled, lower risk circumstances, such as nighttime driving restrictions, passenger 
limitations, required restraint use for all occupants, and license sanctions that begin at a lower 
threshold (e.g., first conviction for a serious violation) (5). These exposure-reducing 
components work in two ways. First, they allow young drivers to learn gradually under initial 
situations where mistakes or errors in judgment are less severe. Second, they serve as a 
motivating factor for teens to study for tests, drive safely and avoid risks in the first place (5). 
improved Driving Proficiency 
Placing limits on teen mobility may reduce driving exposure, but driving proficiency 
can be improved through measures that emphasize getting teens behind the wheel to practice. 
These components encourage the intermediate licensee to make safe driving decisions while 
driving to reduce risk. They include: multi-level instruction coupled with multi-level testing 
(giving inexperienced drivers the opportunity to first learn and then practice the basics before 
moving on to learning and practicing more advanced skills); parental guidance; driver 
improvement courses; and delayed re-testing after failure (5). 
Lnlia~zced Motivatiofz for Safe I~rivijig 
Graduated driver licensing not only helps the novice driver better cope with risks, but 
also enhances the motivation to drive safely and "play by the rules." Restrictions are lifted as 
rewards for good driving, and sanctions are imposed for violations. For young drivers, the 
worst sanction maybe the delay that keeps them in an earlier stage longer, while their peers 
advance to the next level of licensure. By making relief from restrictions contingent upon a 
good driving record, graduated driver licensing provides incentive to drive safely (5). 
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Evaluation Issues 
Examination of the effects of graduated licensing systems involves a substantial 
number of complications that are not usually present when evaluating the effects of other 
traffic safety legislation. First, following implementation of GDL, 18 months passed before 
there was even one young driver on North Carolina roadways who had progressed to the 
third, unrestricted, licensing level. Second, since young drivers do not all begin the licensing 
process at the same time, or the same age, in the beginning years of the GDL program there 
was a mixture of ages at differing levels of Iicensure at any one time. Finally, because a 
group of young drivers was grandfathered in by the GDL law, the mixture of drivers in terms 
of age, experience and license restrictions during 1998 was particularly great. During that 
year, there were 16 year-old drivers who had avoided the GDL system entirely (by obtaining 
a learner permit prior to December 1, 1997), there were others (some of whom were older 
than those who avoided GDL) who were at Level 1 and were allowed to drive only with adult 
supervision (1). 
Po~ulatiojz Based Rates 
Population based rates include all persons in the age group, not merely those who are 
licensed (at the some level) to drive. Although crash rates could be calculated based on the 
number of licensed drivers per age group, in the present case, however it would understate 
the effect of the GDL system. Other studies have indicated that some of the benefit of GDL 
systems is that they result in some young persons delaying the time at which they begin 
driving. Although that is not the intent of GDL, it is one of the benefits since some young 
persons are not exposed to the risks of driving as early as would be the case without GDL 
and are involved in fewer crashes as a result. Therefore, using general population 
information, rather than number of licensed drivers, to calculate crash rates captures the full 
effect of a GDL system (1). 
Reasons not to Use 1999 Data 
During 1999, some 17 year-old drivers were a product of the GDL program while 
many others were not. No driver older than 19 and only a very small fraction of 18 year-old 
drives in 1999 would have experienced the effects of the GDL system. The drivers who were 
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not licensed under the GDL system continued to crash in 1999 at rates similar to those in 
1997. Therefore, the decrease in crashes among young drivers is not due to a general trend 
toward fewer crashes (1). 
Conclusion 
graduated drivers licensing programs, their success in various states and countries, as 
well as parent and younger driver attitudes toward such programs were discussed. By 
reducing the risk exposure of teenage drivers and allowing them time to mature before they 
are allowed of a car, the likelihood that they will safely make it through their early driving 
years is increased. By creating safer teen drivers today, we also are helping them become 
safer, more responsible young adult drivers tomorrow (5). There is good evidence that the 
nighttime curfew has had a positive impact on reducing nighttime crashes. There is also 
encouraging evidence that fewer young people are being injured as passengers in vehicles 
driven by young drivers. The quantity of driving being done by young drivers under these 
conditions of high risk has almost certainly reduced since GDL was introduced. 
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APPENDIX B: NUMBER OF LICENSED DRIVERS FROM 1995 TO 1998 AND 
2000 TO 2003 
Note: The first set of licensed drivers were before the GDL and the second set is 
the number of licensed drivers after the GDL was implemented 
Table B-1: Number of 14 to 18 Year Old Licensed Drivers by Age 
Driver's Age: Number Percent 
1 73,694 11.07% 
1 127,635 19.18% 
1~ 150,967 22.68% 
17 158,109 23.76% 
18 155,167 23.31 
Total 665,572 100.00% 
14 73,696 11.63% 
~~- 123,259 19.46% 
141,752 22.38% 
7 144,121 22.75% 
1$ 150,623 23.78% 
Total 633,451 100.00% 
Table B-2: Number of 14 to 18 Year Old Licensed Drivers by Year 
Yeas Number Percent 
'199 167,706 25.20% 
199 166,573 25.03% 
1997 166,674 25.04% 
:1998 164,619 24.73% 
Total 665, 572 100.00% 
'•2000 162,172 25.60% 
0~1 159,926 25.25% 
202 155,030 24.47% 
-2003 156,323 24.68% 
Total 633,451 100.00% 
Table B-2.1: Number of 14 to 18 Year Old Licensed Drivers: 1995 
Driver's. Age Number Percent 
14 18,620 11.10% 
15 32,376 19.31 
1 ~ 38, 091 22.71 
17 39,897 23.79% 
18 38,722 23.09% 
Total 167, 706 100.00% 
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Table B-2.2: Number of 14 to 18 Year Old Licensed Drivers: 1996 
Driver's Age Number Percent 
14 18,095 10.86% 
-- 15 31,982 19.20% 
16 37, 992 22.81 
17 39,723 23.85% 
18 38,781 23.28% 
Tota! 166, 573 100.00% 
Table B-2.3: Number of 14 to 18 Year Old Licensed Drivers: 1997 
Driver's Age Number Percent 
14 18,164 10.90% 
15 31,990 19.19% 
16 38,000 22.80% 
17 39,731 23.84% 
18 38,789 23.27% 
Total 166,674 100.00% 
Table B-2.4: Number of 14 to 18 Year Old Licensed Drivers: 1998 
Driver's Age Number Percent 
14 18,815 11.43% 
15 31,287 19.01% 
16 36, 884 22.41 
17 38,758 23.54% 
18 38,875 23.62% 
Total 164,619 100.00% 
Table B-2.5: Number of 14 to 18 Year Old Licensed Drivers: 2000 
Driver's Age Number Percent 
14 17,973 11.08% 
15 31,115 19.19% 
16 36,708 22.64% 
17 37,672 23.23% 
18 38,704 23.87% 
Total 162,172 100.00% 
Table B-2.6: Number of 14 to 18 Year Old Licensed Drivers: 2001 
Driver's Age Number -: Percent 
14 17,187 10.75% 
15 31,038 19.41% 
16 36, 556 22.86% 
17 36,603 22.89% 
18 38, 542 24.10% 
Total 159,926 100.00% 
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Table B-2.7: Number of 14 to 18 Year Old Licensed Drivers: 2002 
Driver`s Age Number Percent 
14 18,952 12.22% 
15 30,287 19.54% 
16 34,049 21.96% 
17 35,015 22.59% 
18 36,727 23.69% 
Total 155,030 100.00% 
Table B-2.8: Number of 14 to 18 Year Old Licensed Drivers: 2003 
Driver's Age Number Percent 
14 19,584 12.53% 
15 30,819 19.71% 
16 34,439 22.03% 
17 34,831 22.28% 
18 36,650 23.45% 
-Total 156, 323 100.00% 
Table B-3: Number of 25 to 54 Year Old Licensed Drivers by Age 
Driver's Age Number Percent 
25 to 34 1,394,751 31.13% 
35 1044 1,680,592 37.50% 
45 to 54 1,405,642 31.37% 
Total 4,480,985 100.00% 
25 to 34 1,309,970 29.33% 
35 to 44 1,595,997 35.73% 
45 to 54 1,561,088 34.95% 
Total 4,467,055 100.00% 
Table B-4: Number of 25 to 54 Year Old Licensed Drivers by Year 
Year Number Percent 
1995 1,119,100 24.97% 
1996 1,118,588 24.96% 
1997 1,118,795 24.97% 
1998 1,124,502 25.09% 
Total 4,480,985 100.00% 
2000 1,123,482 25.15% 
2001 1,125,268 25.19% 
2002 1,098,924 24.60% 
2003 1,119,381 25.06% 
Total 4,467,055 100.00% 
Table B-4.1: Number of 25 to 54 Year Old Licensed Drivers: 1995 
Driver's Age Number Percent. 
25 to 34 353,265 31.57% 
35 to 44 420,454 37.57% 
45 to 54 345,381 30.86% 
Total 1,119,100 100.00% 
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Table B-4.2: Number of 25 to 54 Year Old Licensed Drivers: 1996 
Driver's Age Number Percent 
25 to 34 352,307 31.50% 
35 to 44 420,438 37.59% 
45 to 54 345,843 30.92% 
Total 1,118, 588 100.00% 
Table B-4.3: Number of 25 to 54 Year Old Licensed Drivers: 1997 
Driver's Age Number Percent 
25 to 34 352,376 31.50% 
35:0 44 420,507 37.59% 
45 to 54 345,912 30.92% 
Total 1,118,795 100.00% 
Table B-4.4: Number of 25 to 54 Year Old Licensed Drivers: 1998 
Driver's Age Number Percent 
25 to 34 336,803 29.95% 
35 to 44 419,193 37.28% 
45 to 54 368,506 32.77% 
Total 1,124,502 100.00% 
Table B-4.5: Number of 25 to 54 Year Old Licensed Drivers: 2000 
Driver's Age Number Percent 
25 to 34 333,170 29.66% 
35 to 44; 411,779 36.65% 
45 to 54 378,533 33.69% 
Total 1,123,482 100.00% 
Table B-4.6: Number of 25 to 54 Year Old Licensed Drivers: 2001 
Driver's Age Number Percent 
25 to 34 329,582 29.29% 
35 to 44 407,365 36.20% 
45 to 54 388, 321 34.51 
Total 1,125,268 100.00% 
Table B-4.7: Number of 25 to 54 Year Old Licensed Drivers: 2002 
Driver's Age Number Percent 
25 to 34 320,136 29.13% 
35 to 44 379,808 34.56% 
45 to 54 398, 980 36.31 
Total 1, 098, 924 100.00% 
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Table B-4.8: Number of 25 to 54 Year Old Licensed Drivers: 2003 
Driver's Age Number Percent 
25 to 54 327,082 29.22% 
35 to 44 397,045 35.47% 
45 to 54 395,254 35.31 
Total 1,119, 381 100.00% 
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APPENDIX C: IOWA CRASH RECORDS FROM 1995 TO 2003 
Table C-1: Age of Driver 
Before After 
Driver's Age Number Percent Number Percent 
14 957 1.23% 622 1.13% 
15 ~ 3,237 4.17% 2,624 4.80% 
16 27.225 35.04% 17,879 32.68% 
17 24, 092 31.01 % 16, 806 30.71 
18 22,177 28.55% 16,784 30.68% 
Total 77,688 100.00% 54,715 100.00% 
Table C-2: Age of Driver by Gender 
Before After 
Driver's Gender Number Percent Number Percent 
Male 39,538 50.89% 29.337 53.62% 
Female 31,054 39.97% 25.343 46.32% 
Not Recorded 7,096 9.13% 35 0.06% 
Total 77,688 100.00% 54.715 100.00% 
Table C-2.1: Age of Driver by Male 
Before After 
Driver's Age Number Percent Number Percent 
14 467 1.18% 323 1.10% 
15 1,653 4.18% 1, 338 4.56% 
16 13,866 35.07% 9,195 31.34% 
17 12,086 30.57% 8,987 30.63% 
18 11,466 29.00% 9,494 32.36% 
Total 39, 538 100.00% 29, 337 100.00% 
Table C-2.2: Age of Driver by Female 
Before After 
Driver's Age Number Percent Number Percent 
14 379 1.22% 298 1.18% 
15 1,348 4.34% 1,286 5.07% 
16 9,340 30.08% 8,672 34.22% 
17 10,615 34.18% 7,813 30.83% 
18 9,372 30.18% 7,274 28.70% 
Total 31,054 100.00% 25,343 100.00% 
Table C-2.3: Age of Driver by Unknown 
Before After 
Driver's Age Number Percent Number Percent 
14 111 1.56% 1 2.86% 
15 236 3.33% 0 0.00% 
16 4,019 56.64% 12 34.29% 
17 1,391 19.60% 6 17.14% 
18 1,339 18.87% 16 45.71 
Total 7,096 100.00% 35 100.00% 
Table C-3: Vehicle Configuration 
Before After 
Vehicle Configuration Number Percent Number Percent 
Passenger Car 62,532 80.49% 42,660 77.97% 
Pickup Truck 9,687 12.47% 6,025 11.01 
Pickup/Trailer 84 0.11 % 35 0.06% 
Straight Truck 122 0.16% 44 0.08% 
Multipurpose 3,662 4.71 % 5,090 9.30% 
Unknown 1,601 2.06% 861 1.57% 
Total 77,688 100.00% 54,715 100.00% 
Table C-3.1: Vehicle Configuration: Passenger Car 
Before After 
Driver's Age Number Percent Number Percent 
14 665 1.06% 397 0.93% 
15 2,472 3.95% 1,924 4.51 
16 22,095 35.34% 14,000 32.82% 
17 19,625 31.38% 13,255 31.07% 
18 17,675 28.27% 13,084 30.67% 
Total 62,532 100.00% 42,660 100.00% 
Table C-3.2: Vehicle Configuration: Pickup Truck 
Before After 
Driver's Age Number Percent Number Percent 
14 149 1.54% 77 1.28% 
15 462 4.77% 312 5.18% 
16 3,209 33.13% 1,865 30.95% 
17 2,871 29.64% 1,797 29.83% 
18 2,996 30.92% 1,974 32.76% 
Total 9,687 100.00% 6,025 100.00% 
Table C-3.3: Vehicle Configuration: Pickup/Trailer 
Before After 
Driver's Age Number Percent Number Percent 
14 2 2.38% 0 0.00% 
15 3 3.58% 2 5.71 
16 20 23.80% 9 25.71 
17 28 33.34% 9 25.71 
18 31 36.90% 15 42.86% 
Total 84 100.00% 35 100.00% 
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Table C-3.4: Vehicle Configuration: Straight Truck 
Before After 
Driver's Age Number Percent Number Percent 
14 0 0.00% 0 0.00% 
15 5 4.10% 0 0.00% 
16 19 15.57% 7 15.91% 
17 27 22.13% 7 15.91 
1$ 71 58.20% 30 68.18% 
Total 122 100.00% 44 100.00% 
Table C-3.5: Vehicle Configuration: Multipurpose 
Before After 
Driver's Age Number Percent Number Percent 
14 113 3.09% 133 2.62% 
15 238 6.50% 346 6.80% 
16 1, 363 37.22% 1, 796 35.28% 
17 1,030 28.13% 1,462 28.72% 
18 918 25.06% 1,353 26.58% 
Total 3,662 100.00% 5,090 100.00% 
Table C-3.6: Vehicle Configuration: Unknown 
Before After 
Driver's Age Number Percent Number Percent 
14 28 1.75% 15 1.74% 
15 58 3.62% 40 4.65% 
16 519 32.42% 202 23.46% 
17 511 31.92% 276 32.05% 
18 485 30.29% 328 38.10% 
Total 1,601 100.00% 861 100.00% 
Table C-4: Driver Condition 
Before After 
Driver Condition Number Percent Number Percent 
Apparently Normal 65,869 84.79% 47,644 87.08% 
Physical Defect 95 0.12% 60 0.11 
Asleep/fainted/fatigued 699 0.90% 424 0.77% 
III 54 0.07% 43 0.08% 
Under the influence 1,417 1.82% 900 1.64% 
Other/Unknown 9,554 12.30% 5,644 10.32% 
Total 77,688 100.00% 54.715 100.00% 
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Table C-4.1: Driver Condition: Apparently Normal 
Before After 
Driver's Age Number Percent Number Percent 
14 757 1.15% 526 1.10% 
15 2,733 4.15% 2.291 4.81 
16 23,535 35.73% 15,974 33.53% 
17 20,435 31.02% 14,645 30.74% 
18 18,409 27.95% 14,208 29.82% 
Total 65,869 100.00% 47,644 100.00% 
Table C-4.2: Driver Condition: Physical Defect 
Before After 
Driver's Age Number Percent Number Percent 
14 0 0.00% 2 3.32% 
15 4 4.20% 4 6.67% 
16 33 34.74% 13 21.67% 
17 33 34.74% 25 41.67% 
18 25 26.32% 16 26.67% 
Total 95 100.00% 60 100.00% 
Table C-4.3: Driver Condition: Asleep/Fainted/Fatigued 
Before After 
Driver's Age Number Percent Number Percent 
14 8 1.14% 3 0.71 
15 19 2.72% 13 3.07% 
16 169 24.18% 91 21.46% 
17 219 31.33% 137 32.31 
1$ 284 40.63% 180 42.45% 
Total 699 100.00% 424 100.00% 
Table C-4.4: Driver Condition: Ill 
Before After 
Driver`s Age Number Percent Number Percent 
14 0 0.00% 0 0.00% 
15 4 7.41% 4 9.30% 
16 18 33.33% 9 20.93% 
17 12 22.22% 17 39.53% 
18 20 37.04% 13 30.23% 
Total 54 100.00% 43 100.00% 
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Table C-4.5: Driver Condition: Under the Influence of Dnlgs/Alcohol/Medication 
Before After 
Driver's Age Number Percent Number Percent 
14 14 0.99% 7 0.78% 
15 57 4.02% 25 2.78% 
16 342 24.14% 171 19.00% 
17 _ 447 31.55% 277 30.78% 
18 557 39.31 % 420 46.67% 
Total 1,417 100.00% 900 100.00% 
Table C-4.6: Driver Condition: Other/Unknown 
Before After 
Driver's Age Number Percent Number Percent 
14 178 1.86% 84 1.49% 
15 421 4.41 % 287 5.09% 
16 3,128 32.74% 1,621 28.72% 
17 2,945 30.82% 1,705 30.21% 
18 2,882 30.17% 1,947 34.50% 
Total 9,554 100.00% 5,644 100.00% 
Table C-5: Alcohol Test Administered 
Before After 
Alcohol Test Administered Number Percent Number Percent 
None 58,544 75.36% 46,211 84.46% 
Breath 1,031 1.33% 875 1.60% 
Blood 327 0.42% 317 0.58% 
Urine 53 0.07% 70 0.13% 
Refused 36 0.05% 31 0.06% 
Unknown 17,697 22.78% 7,211 13.18% 
Total 77,688 100.00% 54,715 100.00% 
Table C-5.1: Alcohol Test Administered: None 
Before After 
Driver's Age Number Percent Number Percent 
14 780 1.33% 551 1.19% 
15 2,579 4.41% 2,311 5.00% 
16 20,864 35.64% 15,295 33.10% 
17 18,016 30.77% 14,216 30.76% 
18 16,305 27.85% 13,838 29.95% 
Total 58,544 100.00% 46,211 100.00% 
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Table C-5.2: Alcohol Test Administered: Breath 
Before After 
Driver's Age Number Percent Number Percent 
14 6 0.58% 7 0.80% 
15 37 3.59% 18 2.06% 
16 292 28.32% 206 23.54% 
17 308 29.87% 252 28.80% 
18 388 37.63% 392 44.80% 
Total 1,031 100.00% 875 100.00% 
Table C-5.3: Alcohol Test Administered: Blood 
Before After 
Driver's Ag_e Number Percent Number Percent 
14 9 2.75% 0 0.00% 
15 13 3.98% 16 5.05% 
16 65 19.88% 69 21.77% 
17 108 33.03% 91 28.71 
18 132 40.37% 141 44.48% 
Total 327 100.00% 317 100.00% 
Table C-5.4: Alcohol Test Administered: Urine 
Before After 
Driver's Age Number Percent Number Percent 
14 0 0.00% 2 2.86% 
15 1 1.89% 2 2.86% 
16 15 28.30% 14 20.00% 
17 15 28.30% 26 37.14% 
18 22 41.51 % 26 37.14% 
Total 53 100.00% 70 100.00% 
Table C-5.5: Alcohol Test Administered: Refused 
Before After 
Driver's Age Number Percent Number Percent 
14 0 0.00% 0 0.00% 
15 1 2.78% 1 3.23% 
16 7 19.44% 9 29.03% 
17 6 16.67% 7 22.58% 
18 22 61.11 % 14 45.16% 
Total 36 100.00% 31 100.00% 
84 
Table C-5.6: Alcohol Test Administered: Unknown 
Before After 
Driver's Age Number Percent Number Percent 
14 162 0.92% 62 0.86% 
15 606 3.42% 276 3.83% 
16 5, 982 33.80% 2.286 31.70% 
17 5,639 31.86% 2,214 30.70% 
18 5,308 29.99% 2,373 32.91% 
Total 17,697 100.00% 7,211 100.00% 
Table C-6: Alcohol Test Results 
Before After 
Alcohol Test Results Number Percent Number Percent 
<0.08 and 0.1 77,386 99.61 % 54,412 99.45% 
X0.08 and 0.1 302 0.39% 303 0.55% 
Total 77,688 100.00% 54.715 100.00% 
Table C-6.1: Alcohol Test Results: <0.08 and 0.1 
Before After 
Driver's Age Number Percent Number Percent 
14 955 1.23% 622 1.14% 
15 3,231 4.18% 2,615 4.81 
16 27,172 35.11 % 17, 833 32.77% 
17 23,997 31.01 % 16.710 30.71 
18 22,031 28.47% 16,632 30.57% 
Total 77,386 100.00% 54,412 100.00% 
Table C-6.2: Alcohol Test Results: >0.08 and 0.1 
Before After 
Driver's Age Number Percent Number Percent 
14 2 0.66% 0 0.00% 
15 6 1.99% 9 2.97% 
16 53 17.55% 46 15.18% 
17 95 31.46% 96 31.68% 
18 146 48.34% 152 50.17% 
Total 302 100.00% 303 100.00% 
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Table C-7: Vehicle Action 
Before After 
Vehicle Action Number Percent Number Percent 
Movement Essentailly Straight 47,580 61.24% 33,683 61.56% 
Turning Left 9,070 11.67% 6,725 12.29% 
Turning Right 2,777 3.57% 2,043 3.73% 
Making U-Turn 273 0.35% 174 0.32% 
Overtaking/Passing 884 1.14% 584 1.07% 
Changing Lanes 1,067 1.37% 818 1.50% 
Merging 433 0.56% 384 0.70% 
Slowing/Stopping 2,816 3.62% 3,038 5.55% 
Backing 2,093 2.69% 1,061 1.94% 
Stopped for Stop Sign/Signal 1,357 1.75% 1,177 2.15% 
Legally Parked 2,647 3.41 % 52 0.10% 
Illegally Parked/Unattended 106 0.14% 29 0.05% 
Other/Unknown 6,585 8.48% 4,947 9.04% 
Total 77,688 100.00% 54,715 100.00% 
Table C-7.1: Vehicle Action: Movement Essentially Straight 
Before After 
Driver's Age Number Percent Number Percent 
14 556 1.17% 381 1.13% 
15 1,949 4.10% 1,617 4.80% 
16 16,460 34.59% 10,969 32.57% 
17 14,754 31.01 % 10,327 30.66% 
18 13,861 29.13% 10,389 30.84% 
Total 47,580 100.00% 33,683 100.00% 
Table C-7.2: Vehicle Action: Turning Left 
Before Afte r 
Driver's Age Number.. Percent Number Percent 
14 124 1.37% 90 1.34% 
15 415 4.58% 339 5.04% 
16 3,460 38.15% 2,385 35.46% 
17 2,768 30.52% 2,055 30.56% 
18 2, 303 25.39% 1, 856 27.60% 
Total 9,070 100.00% 6,725 100.00% 
Table C-7.3: Vehicle Action: Turning Right 
Before After 
Driver's Age Number Percent Number Percent 
14 61 2.20% 36 1.76% 
15 170 6.12% 123 6.02% 
16 1,010 36.37% 709 34.70% 
17 841 30.28% 594 29.07% 
18 695 25.03% 581 28.44% 
Total 2,777 100.00% 2,043 100.00% 
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Table C-7.4: Vehicle Action: Making U-Turn 
Before After 
Driver's Age Number Percent Number Percent 
14 4 1.47% 2 1.15% 
15 7 2.56% 10 5.75% 
16 90 32.97% 50 28.74% 
17 89 32.60% 57 32.76% 
18 83 30.40% 55 31.61 
Total 273 100.00% 174 100.00% 
Table C-7.5: Vehicle Action: Overtaking/Passing 
Before After 
Driver's Age Number Percent Number Percent 
14 6 0.68% 4 0.68% 
15 31 3.51 % 23 3.94% 
16 310 35.07% 177 30.31 
17 270 30.54% 179 30.65% 
18 267 30.20% 201 34.42% 
Total 884 100.00% 584 100.00% 
Table C-7.6: Vehicle Action: Changing Lanes 
Before After 
Driver's Age Number Percent Number Percent 
14 2 0.19% 8 0.98% 
15 31 2.91% 33 4.03% 
16 384 35.99% 251 30.68% 
17 342 32.05% 252 30.81 
18 308 28.87% 274 33.50% 
Total 1,067 100.00% 818 100.00% 
Table C-7.7: Vehicle Action: Merging 
Before After 
Driver`s Age Number Percent Number Percent 
14 2 0.46% 7 1.82% 
15 14 3.23% 24 6.25% 
16 163 37.64% 124 32.29% 
17 140 32.33% 111 28.91 
18 114 26.33% 118 30.73% 
Total 433 100.00% 384 100.00% 
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Table C-7.8: Vehicle Action: Slowing/Stopping 
Before After 
Driver's Age Number Percent Number Percent 
14 23 0.82% 21 0.69% 
15 97 3.44% 132 4.34% 
16 955 33.91 % 990 32.59% 
17 912 32.39% 924 30.41 
18 829 29.44% 971 31.96% 
Total 2,816 100.00% 3,038 100.00% 
Table C-7.9: Vehicle Action: Backing 
Before After 
Driver's Age Number Percent Number Percent 
14 28 1.34% 14 1.32% 
_ 15 95 4.54% 65 6.13% 
16 793 37.89% 382 36.00% 
17 647 30.91 % 313 29.50% 
18 530 25.32% 287 27.05% 
Total 2,093 100.00% 1,061 100.00% 
Table C-7.10: Vehicle Action: Stopped for Stop Sign/Signal 
Before After 
Driver's Age Number Percent Number Percent 
14 9 0.66% 9 0.76% 
15 47 3.46% 46 3.91 
16 415 30.58% 336 28.55% 
17 452 33.31 % 387 32.88% 
18 434 31.98% 399 33.90% 
Total 1, 357 100.00% 1,177 100.00% 
Table C-7.11: Vehicle Action: Legally Parked 
Before After 
Driver's Age Number Percent Number Percent 
14 47 1.78% 0 0.00% 
15 137 5.18% 1 1.92% 
16 978 36.95% 18 34.62% 
17 791 29.88% 18 34.62% 
18 694 26.22% 15 28.85% 
Tota! 2,647 100.00% 52 100.00% 
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Table C-7.12: Vehicle Action: Illegally Parked/Unattended 
Before After 
Driver's Age Number Percent Number Percent 
14 1 0.94% 0 0.00% 
15 6 5.66% 1 3.45% 
15 35 33.02% 8 27.59% 
17 28 26.42% 10 34.48% 
18 36 33.96% 10 34.48% 
Total 106 100.00% 29 100.00% 
Table C-7.13: Vehicle Action: Other/LTnknown 
Before After _ 
Driver's Age Number Percent Number Percent 
14 94 1.43% 50 1.01 
15 238 3.61 % 210 4.24% 
16 2,172 32.98% 1,480 29.92% 
17 2,058 31.25% 1,579 31.92% 
18 2,023 30.72% 1,628 32.91 
Total 6,585 100.00% 4,947 100.00% 
Table C-8: Number of Passengers in the Vehicle 
Before After 
Number of Occupants Number Percent Number Percent 
Zero 4,182 5.38% 51 0.08% 
One 39, 852 51.30% 35, 929 57.75% 
Two 21,143 27.22% 17, 311 27.82% 
Three 7,483 9.63% 5.693 9.15% 
Four 3,532 4.55% 2,350 3.78% 
Five 1,058 1.36% 681 1.09% 
Six 241 0.31 % 130 0.21 
Seven+ 197 0.25% 74 0.12% 
Total 77,688 100.00% 62,219 100.00% 
Table C-8.1: Zero Passengers in the Vehicle 
Before After 
Dnver's Age Number Percent Number Percent 
14 74 1.77% 1 1.96% 
15 218 5.21 % 5 9.80% 
16 1,456 34.82% 15 29.41 
17 1,263 30.20% 15 29.41 
18 1,171 28.00% 15 29.41 
Total 4,182 100.00% 51 100.00% 
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Table C-8.2: One Passenger in the Vehicle 
Before 
----- After 
Driver's Age Number Percent Number Percent 
14 259 0.65% 223 0.62% 
15 1,340 3.36% 1,504 4.19% 
16 12,908 32.39% 11,130 30.98% 
17 12,856 32.26% 11,559 32.17% 
18 12,489 31.34% 11.513 32.04% 
Total 39,852 100.00% 35,929 100.00% 
Table C-8.3: Two Passengers in the Vehicle 
Before After 
Driver's Age Number Percent Number Percent 
14 365 1.73% 285 1.65% 
15 1,045 4.94% 970 5.60% 
16 7,707 36.45% 6,048 34.94% 
17 6,375 30.15% 5,159 29.80% 
18 5,651 26.73% 4,849 28.01 
Total 21,143 100.00% 17,311 100.00% 
Table C-8.4: Three Passengers in the Vehicle 
Before After 
Driver's Age Number Percent Number Percent 
14 150 2.00% 120 2.11 
15 384 5.13% 356 6.25% 
16 3,010 40.22% 2,135 37.50% 
17 2,205 29.47% 1,619 28.44% 
1$ 1,734 23.17% 1,463 25.70% 
Total 7,483 100.00% 5,693 100.00% 
Table C-8.5: Four Passengers in the Vehicle 
Before After 
Driver`s Age Number Percent Number Percent 
14 66 1.87% 39 1.66% 
15 179 5.07% 148 6.30% 
16 1, 512 42.81 % 940 40.00% 
17 953 26.98% 643 27.36% 
18 822 23.27% 580 24.68% 
Total 3,532 100.00% 2,350 100.00% 
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Table C-8.6: Five Passengers in the Vehicle 
Before After 
Driver's Age Number Percent Number Percent 
14 30 2.84% 11 1.62% 
15 59 5.58% 36 5.29% 
16 453 42.82% 267 39.21 
17 304 28.73% 191 28.05% 
18 212 20.04% 176 25.84% 
Total 1,058 100.00% 681 100.00% 
Table C-8.7: Six Passengers in the Vehicle 
Before After 
Driver"s Age Number Percent Number Percent 
14 7 2.90% 2 1.54% 
15 8 3.32% 11 8.46% 
16 106 43.98% 52 40.00% 
17 73 30.29% 37 28.46% 
18 47 19.50% 28 21.54% 
Total 241 100.00% 130 100.00% 
Table C-8.8: Seven+ Passengers in the Vehicle 
Before After 
Driver`s Age Number Percent Number Percent 
14 6 3.05% 1 1.35% 
15 4 2.03% 2 2.70% 
16 73 37.06% 28 37.84% 
17 63 31.98% 23 31.08% 
18 51 25.89% 20 27.03% 
Total 197 100.00% 74 100.00% 
Table C-9: Type of Area 
Before After 
Type of Area Number Percent Number Per+:,ent 
Rural 29,267 37.67% 12,851 23.49% 
Urban 48,303 62.18% 41,864 76.51 
Unknown 118 0.15% 0 0.00% 
Total 77,688 100.00% 54,715 100.00% 
Table C-9.1: Type of Area: Rural 
Before After 
Driver's Age Number Percent Number Percent 
14 528 1.80% 212 1.65% 
15 1,617 5.52% 809 6.30% 
16 10,241 34.99% 4,246 33.04% 
17 8,092 27.65% 3,827 29.78% 
18 8,789 30.03% 3,757 29.24% 
Total 29,267 100.00% 12,851 100.00% 
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Table C-9.2: Type of Area: Urban 
Before After 
Driver's Age Number Per - Number Percent. .
14 427 0.88% 410 0.98% 
15 1,614 3.34% 1,815 4.34% 
10 16,945 35.08% 13,633 32.56% 
17 15,966 33.05% 12,979 31.00% 
18 13,351 27.64% 13,027 31.12% 
Total 48,303 100.00% 41,864 100.00% 
Table C-9.3: Type of Area: Unknown 
___- 
Before After 
Driver's Age Number Peroent Number Percent 
14 2 1.69% 0 0.00% 
15 6 5.08% 0 0.00% 
10 _ __ __ 39 33.05% 0 0.00% 
17 34 28.81 % 0 0.00% 
18 37 31.36% 0 0.00% 
Total 118 100.00% 0 0.00% 
Table C-10: Time of Crash 
_ _ Before After 
Time of Crash Number Percent Number Percent 
12:00 a_m 1,561 2.01 % 1,030 1.88% 
1:00 a.m. 1,020 1.31 % 558 1.02% 
2:00 a.m. 681 0.88% 375 O.E>9% 
3:00 a.m. 358 0.46% 240 0.44% 
4:00 a.m. 2E37 0.34% 180 0.33% 
5:00 a.m. 31)0 0.39% 223 0.41 
6:00 a.m. 631 0.81 % 465 0.85% 
7:00 a.m. 3,772 4.86% 3,018 5.~i2% 
8:00 a.m. 3,673 4.73% 2,626 4.80% 
9:00 a.m. 1,609 2.07% 1,204 2.2.0% 
10:00 a.m. 2,039 2.62% 1,408 2.57% 
11:00 a.m. 3,101 3.99% 2,224 4.06% 
12:00 p.m. 3,988 5.13% 2,941 5.38% 
1:00 p.m. 3,778 4.86% 2,923 5.34% 
2:00 p.m. 4,718 6.07% 3,458 6.32% 
3:00 p.m. 9,941 12.80% 7,432 13.58% 
4:00 p.m. 6,991 9.00% 4,868 8.90% 
5:00 p.m. 5,951 7.66% 4,442 8.12% 
0:00 p.m. 4,757 6.12% 3,352 6.13% 
7:00 p.m. 3,816 4.91 % 2,561 4.E>8% 
8:00 p.m. 3,601 4.64% 2,394 4.38% 
9:00 p,m. 3,917 5.04% 2,491 4.~i5% 
10:00 p.m. 3,386 4.36% 2,193 4.01 
11:00 p.m. 2,738 3.52% 1,757 3.21% 
Unknown 1,094 1.41 % 352 O.Ei4% 
Total 77,688 100.00% 54.715 100.00% 
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Table C-10.1: Time of Crash: 12:00 a.m. 
Before After 
Driver's Age Number Percent Number Percent 
14 9 0.58% 7 0.68% 
15 39 2.50% 25 2.43% 
16 440 28.19% 258 25.05% 
17 536 34.34% 329 31.94% 
18 537 34.40% 411 39.90% 
Total 1,561 100.00% 1,030 100.00% 
Table C-10.2: Time of Crash: 1:00 a.m. 
Before After 
Driver's Age Number Percent Number Percent 
14 11 1.08% 4 0.72% 
15 22 2.16% 21 3.76% 
16 249 24.41 % 80 14.34% 
17 300 29.41 % 159 28.49% 
18 438 42.94% 294 52.69% 
Total 1,020 100.00% 558 100.00% 
Table C-10.3: Time of Crash 2:00 a.m. 
Before After 
Driver's Age Number Percent Number Percent 
14 13 1.91 % 7 1.87% 
15 23 3.38% 5 1.33% 
16 136 19.97% 46 12.27% 
17 196 28.78% 108 28.80% 
18 313 45.96% 209 55.73% 
Total 681 100.00% 375 100.00% 
Table C-10.4: Time of Crash: 3 :00 a.m. 
Before After 
Driver's Age Number Percent Number Percent 
14 1 0.28% 4 1.67% 
15 19 5.31 % 12 5.00% 
16 68 18.99% 23 9.58% 
17 105 29.33% 65 27.08% 
18 165 46.09% 136 56.67% 
Total 358 100.00% 240 100.00% 
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Table C-10.5: Time of Crash: 4:00 a.m. 
Before After 
Driver's Age Number Percent Number Percent 
14 10 3.75% 2 1.11% 
15 8 3.00% 4 2.22% 
16 51 19.10% 26 14.44% 
17 67 25.09% 53 29.44% 
18 131 49.06% 95 52.78% 
Total 267 100.00% 180 100.00% 
Table C-10.6: Time of Crash: 5 :00 a.m. 
Before After 
Driver's Age Number Percent Number Percent 
14 7 2.33% 3 1.35% 
15 14 4.67% 6 2.69% 
16 79 26.33% 41 18.39% 
17 91 30.33% 67 30.04% 
18 109 36.33% 106 47.53% 
Total 300 100.00% 223 100.00% 
Table C-10.7: Time of Crash: 6:00 a.m. 
Before After 
Driver's Age Number Percent Number Percent 
14 8 1.27% 2 0.43% 
15 35 5.55% 37 7.96% 
16 200 31.70% 111 23.87% 
17 161 25.52% 125 26.88% 
18 227 35.97% 190 40.86% 
Total 631 100.00% 465 100.00% 
Table C-10.8: Time of Crash: 7:00 a.m. 
Before After 
Driver's Age Number Percent Number Percent 
14 38 1.01 % 38 1.26% 
15 268 7.10% 239 7.92% 
16 1, 367 36.24% 1, 027 34.03% 
17 1,253 33.22% 986 32.67% 
18 846 22.43% 728 24.12% 
Total 3,772 100.00% 3.018 100.00% 
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Table C-10.9: Time of Crash: 8:00 a.m. 
Before After 
Driver's Age Number Percent Number Percent 
14 34 0.93% 31 1.18% 
15 219 5.96% 194 7.39% 
16 1,276 34.74% 872 33.21 
17 1,210 32.94% 852 32.44% 
18 934 25.43% 677 25.78% 
Total 3,673 100.00% 2,626 100.00% 
Table C-10.10: Time of Crash: 9:00 a.m. 
Before After 
Driver's Age Number Percent Number Percent 
14 18 1.12% 16 1.33% 
15 53 3.29% 57 4.73% 
16 439 27.28% 312 25.91 
17 533 33.13% 390 32.39% 
18 566 35.18% 429 0.05% 
Total 1,609 100.00% 1,204 64.42% 
Table C-10.11: Time of Crash: 10:00 a.m. 
Before After 
Driver's Age Number Percent Number Percent 
14 24 1.18% 20 1.42% 
15 86 4.22% 58 4.12% 
16 648 31.78% 414 29.40% 
17 624 30.60% 426 30.26% 
18 657 32.22% 490 34.80% 
Total 2,039 100.00% 1,408 100.00% 
Table C-10.12: Time of Crash: 11:00 a.m. 
Before After 
Driver's Age Number Percent Number Percent 
14 40 1.29% 25 1.12% 
15 121 3.90% 86 3.87% 
16 1,006 32.44% 637 28.64% 
17 982 31.67% 699 31.43% 
18 952 30.70% 777 34.94% 
Total 3,101 100.00% 2.224 100.00% 
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Table C-10.13: Time of Crash: 12:00 p.m. 
Before After 
Qriver's Age Number Percent Number Percent 
_ 14 34 0.85% 37 1.26% 
15 147 3.69% 111 3.77% 
16 1,267 31.77% 847 28.80% 
17 1,215 30.47% 894 30.40% 
18 1,325 33.22% 1,052 35.77% 
Totel 3,988 100.00% 2,941 100.00% 
Table C-10.14: Time of Crash: 1:00 p.m. 
Before After 
Qriver's Age Number Percent Number Percent 
14 50 1.32% 37 1.27% 
15 113 2.99% 122 4.17% 
16 1,237 32.74% 837 28.63% 
17 1,183 31.31% 924 31.61% 
18 1,195 31.63% 1, 003 34.31 
Total 3,778 100.00% 2,923 100.00% 
Table C-10.15: Time of Crash: 2:00 p.m. 
Before After 
Driver's Age Number Percent Number Percent__ 
14 54 1.14% 42 1.21 
15 191 4.05% 135 3.90% 
16 1,551 32.87% 1,060 30.65% 
17 1,506 31.92% 1,096 31.69% 
18 1,416 30.01 % 1,125 32.53% 
Total 4,718 100.00% 3,458 100.00% 
Table C-10.16: Time of Crash: 3:00 p.m. 
Before After 
Driver's Age Number Percent Number Percent 
14 113 1.14% 71 0.96% 
15 530 5.33% 490 6.59% 
16 3,873 38.96% 2,792 37.57% 
17 3,151 31.70% 2, 311 31.10% 
18 2,274 22.87% 1,768 23.79% 
Total 9,941 100.00% 7,432 100.00% 
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Table C-10.17: Time of Crash: 4:00 p.m. 
Before After 
Driver's Age Number Percent Number Percent 
14 104 1.49% 66 1.36% 
15 278 3.98% 231 4.75% 
16 2,590 37.05% 1,753 36.01 
17 2,135 30.54% 1,430 29.38% 
18 1,884 26.95% 1.388 28.51 
Total 6,991 100.00% 4,868 100.00% 
Table C-10.18: Time of Crash: 5:00 p.m. 
Before After 
Driver's Age Number Percent Number Percent 
14 107 1.80% 51 1.15% 
15 228 3.83% 215 4.84% 
16 2,080 34.95% 1,499 33.75% 
17 1,828 30.72% 1.275 28.70% 
18 1,708 28.70% 1,402 31.56% 
Total 5,951 100.00% 4,442 100.00% 
Table C-10.19: Time of Crash: 6:00 p.m. 
Before After 
Driver's Age Number Percent Number Percent 
14 78 1.64% 57 1.70% 
15 242 5.09% 192 5.73% 
16 1,669 35.09% 1,131 33.74% 
1 7 1,404 29.51 % 997 29.74% 
18 1,364 28.67% 975 29.09% 
Total 4,757 100.00% 3,352 100.00% 
Table C-10.20: Time of Crash: 7:00 p.m. 
Before After 
Driver's Age Number Percent Number Percent 
14 64 1.68% 34 1.33% 
15 157 4.11 % 96 3.75% 
16 1,461 38.29% 926 36.16% 
17 1,104 28.93% 811 31.67% 
18 1,030 26.99% 694 27.10% 
Total 3,816 100.00% 2,561 100.00% 
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Table C-10.21: Time of Crash: 8:00 p.m. 
Before After 
Driver's Age Number Percent Number Percent 
14 44 1.22% 21 0.88% 
15 131 3.64% 102 4.26% 
16 1,398 38.82% 844 35.25% 
17 1,074 29.83% 720 30.08% 
18 954 26.49% 707 29.53% 
Tota! 3,601 100.00% 2.394 100.00% 
Table C-10.22: Time of Crash: 9:00 p.in. 
Before After 
Driver's Age Number Percent Number Percent 
14 34 0.87% 20 0.80% 
15 140 3.57% 72 2.89% 
16 1,478 37.73% 882 35.41 
17 1,213 30.97% 754 30.27% 
18 1,052 26.86% 763 30.63% 
Total 3,917 100.00% 2,491 100.00% 
Table C-10.23: Time of Crash: 10:00 p.m. 
Befiore After 
Driver's Age Number Percent Number Percent 
14 21 0.62% 16 0.73% 
15 80 2.36% 64 2.92% 
16 1,322 39.04% 782 35.66% 
17 1,012 29.89% 673 30.69% 
1$ 951 28.09% 658 30.00% 
Total 3,386 100.00% 2,193 100.00% 
Table C-10.24: Time of Crash: 11:00 pm. 
Before After 
Driver's Age Number Percent Number Percent 
14 23 0.84% 7 0.40% 
15 56 2.05% 34 1.94% 
16 970 35.43% 578 32.90% 
17 874 31.92% 572 32.56% 
18 815 29.77% 566 32.21 
Total 2,738 100.00% 1,757 100.00% 
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Table C-10.25: Time of Crash: Unknown 
Before After 
Driver's Age Number Percent Number Percent 
14 18 1.65% 5 1.42% 
15 36 3.29% 16 4.55% 
16 375 34.28% 101 28.69% 
17 335 30.62% 113 32.10% 
1$ 330 30.16% 117 33.24% 
Total 1,094 100.00% 352 100.00% 
Table C-11: First Hal~~iful Events (Non-Collision) 
Before After 
1st Harmful Events (Non-Collisions Number Percent Number Percent 
Overturn/Rollover 1; 944 59.49% 2,727 74.04% 
Jacknife 23 0.70% 20 0.54% 
Fire/Explosion 25 0.76% 12 0.33% 
Immersion 39 1.19% 9 0.24% 
Other 1,237 37.85% 915 24.84% 
Total 3,268 100.00% 3,683 100.00% 
Table C-1 l.l: First Ha~l~iful Events (Non-Collision): Overturn/Rollover 
Before After 
Driver's Age Number Percent Number Percent 
14 67 3.45% 57 2.09% 
15 200 10.29% 242 8.87% 
16 808 41.56% 1,075 39.42% 
17 459 23.61 % 708 25.96% 
18 410 21.09% 645 23.65% 
Total 1,944 100.00% 2,727 100.00% 
Table C-11.2: First Ha~rlifiil Events (Non-Collision): Jacknife 
Before After 
Driver's Age Number Percent Number Percent 
14 0 0.00% 1 5.00% 
15 2 8.70% 0 0.00% 
16 8 34.78% 8 40.00% 
17 9 39.13% 3 15.00% 
18 4 17.39% 8 40.00% 
Total 23 100.00% 20 100.00% 
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Table C-11.3: First Harl~iful Events (Non-Collision): Fire/Explosion 
Before After 
Driver's Age Number Percent Number Percent 
14 0 0.00% 0 0.00% 
15 1 4.00% 1 8.33% 
16 10 40.00% 2 16.67% 
17 5 20.00% 5 41.67% 
18 9 36.00% 4 33.33% 
Total 25 100.00% 12 100.00% 
Table C-11.4: First Harmful Events (Non-Collision): Immersion 
Before After 
Driver's Age Number Percent Number Percent 
14 3 7.69% 1 11.11 
15 2 5.13% 1 11.11% 
16 15 38.46% 1 11.11 
17 12 30.77% 5 55.56% 
18 7 17.95% 1 11.11% 
Total 39 100.00% 9 100.00% 
Table C-11.5: First Harmfiil Events (Non-Collision): Other 
Before After 
Driver's Age Number Percent Number Percent 
14 37 2.99% 12 1.31 
15 83 6.71 % 58 6.34% 
16 477 38.56% 322 35.19% 
1 < 311 25.14% 252 27.54% 
18 329 26.60% 271 29.62% 
Total 1,237 100.00% 915 100.00% 
Table C-12: First Harmful Events (Collision) 
Before After 
1st Harmful Events (Collision) Number Percent Number Percent 
Non-motrist 536 0.72% 352 0.69% 
Vehicle in/from other roadway 54,545 73.29% 34,664 67.93% 
Vehicle in other roadway 1,072 1.44% 2,821 5.53% 
Parked motor vehicle 6,181 8.31 % 1,776 3.48% 
Railway Vehicle/Train 51 0.07% 25 0.05% 
Animal 2,314 3.11% 1,519 2.98% 
Other-fixed object 8,596 11.55% 3,561 6.98% 
Other non-fixed object 1,125 1.51 % 6,314 12.37% 
Total 74,420 100.00% 51,032 100.00% 
100 
Table C-12.1: First Harmful Events (Collision): Non-Motorist 
Before After 
Driver's Age Number Percent Number Percent 
14 5 0.93% 5 1.42% 
15 27 5.04% 20 5.68% 
16 187 34.89% 111 31.53% 
17 175 32.65% 113 32.10% 
18 142 26.49% 103 29.26% 
Total 536 100.00% 352 100.00% 
Table C-12.2: First Harmfiil Events (Collision): Vehicle in/from other Roadway 
_ 
Before After 
Driver's Age Number Percent Number Percent 
14 453 0.83% 310 0.89% 
15 1,882 3.45% 1,433 4.13% 
16 18,645 34.18% 11,223 32.38% 
17 17,523 32.13% 10,982 31.68% 
18 16,042 29.41 % 10,716 30.91 
Total 54,545 100.00% 34,664 100.00% 
Table C-12.3: First Ha~~~iful Events (Collision): Vehicle in other Roadway 
Before After 
Driver's Age Number Percent Number Percent 
14 9 0.84% 22 0.78% 
15 56 5.22% 141 5.00% 
16 369 34.42% 935 33.14% 
17 349 32.56% 876 31.05% 
18 289 26.96% 847 30.02% 
Total 1,072 100.00% 2,821 100.00% 
Table C-12.4: First Ha~i~iful Events (Collision): Parked Motor Vehicle 
Before After 
Driver's Age Number Percent Number Percent 
14 111 1.80% 24 1.35% 
15 325 5.26% 106 5.97% 
16 2,374 38.41 % 658 37.05% 
17 1,833 29.66% 466 26.24% 
18 1, 538 24.88% 522 29.39% 
Total 6,181 100.00% 1, 776 100.00% 
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Table C-12.5: First Hair~ifitl Events (Collision): Railway Vehicle/Train 
Before After 
Driver's Age Number Percent Number Percent 
14 0 0.00% 0 0.00% 
15 5 9.80% 0 0.00% 
16 13 25.49% 8 32.00% 
17 11 21.57% 9 36.00% 
18 22 43.14% 8 32.00% 
Total 51 100.00% 25 100.00% 
Table C-12.6: First Haiinfill Events (Collision): Animal 
Before After 
Driver's Age Number Percent Number Percent 
14 20 0.86% 10 0.66% 
15 54 2.33% 43 2.83% 
16 592 25.58% 340 22.38% 
17 753 32.54% 484 31.86% 
18 895 38.68% 642 42.26% 
Total 2,314 100.00% 1,519 100.00% 
Table C-12.7: First Ha~~nfiil Events (Collision): Other-Fixed Object 
Before After 
Driver's Age Number Percent Number Percent 
14 228 2.65% 77 2.16% 
15 556 6.47% 256 7.19% 
16 3, 365 39.15% 1,124 31.56% 
17 2, 313 26.91 % 996 27.97% 
1$ 2,134 24.83% 1,108 31.11% 
Total 8,596 100.00% 3,561 100.00% 
Table C-12.8: First Harmful Events (Collision): Other Non-Fixed Object 
Before After 
Driver's Age Number Percent Number Percent 
14 24 2.13% 103 1.63% 
15 44 3.91 % 323 5.12% 
16 362 32.18% 2,072 32.82% 
17 339 30.13% 1,907 30.20% 
18 356 31.64% 1,909 30.23% 
Total 1,125 100.00% 6,314 100.00% 
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Table C-13: Light Condition 
Before After 
Light Condition Number Percent Number Percent 
Day 52,336 67.37% 36,993 67.61 
Dusk 2,207 2.84% 1,756 3.21 
Dawn 508 0.65% 567 1.04% 
Dark-Lighted Roadway 13,698 17.63% 7,912 14.46% 
Dark-Roadway not Lighted 8,269 10.64% 5,593 10.22% 
Unknown 670 0.86% 1.894 3.46% 
Total 77,688 100.00% 54,715 100.00% 
Table C-13.1: Light Condition: Day 
Before After 
Driver's Age Number Percent Number Percent 
14 687 1.31 % 463 1.25% 
15 2,379 4.55% 1.988 5.37% 
16 18,429 35.21 % 12,246 33.10% 
17 16,355 31.25% 11,394 30.80% 
18 14,486 27.68% 10,902 29.47% 
Total 52,336 100.00% 36,993 100.00% 
Table C-13.2: Light Condition: Dusk 
Before After 
Driver's Age Number Percent Number Percent 
14 31 1.40% 19 1.08% 
15 104 4.71 % 83 4.73% 
16 826 37.43% 620 35.31 
17 677 30.68% 541 30.81 
18 569 25.78% 493 28.08% 
Total 2,207 100.00% 1,756 100.00% 
Table C-13.3: Light Condition: Dawn 
Before After 
Driver's Age Number Percent Number Percent 
14 5 0.98% 6 1.06% 
15 22 4.33% 40 7.05% 
16 169 33.27% 181 31.92% 
17 151 29.72% 143 25.22% 
18 161 31.69% 197 34.74% 
Total 508 100.00% 567 100.00% 
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Table C-13.4: Light Condition: Dark-Lighted Roadway 
Before After 
Driver's Age Number Percent Number Percent 
14 100 0.73% 53 0.67% 
15 407 2.97% 244 3.08% 
16 4,807 35.09% 2,581 32.62% 
17 4,219 30.80% 2,414 30.51 
18 4,165 30.41 % 2,620 33.11 
Total 13,698 100.00% 7,912 100.00% 
Table C-13.5: Light Condition: Dark-Roadway not Lighted 
Before After 
Driver's Age Number Percent Number Percent 
14 120 1.45% 59 1.05% 
15 297 3.59% 202 3.61 
16 2,771 33.51% 1,727 30.88% 
17 2,486 30.06% 1,701 30.41% 
18 2, 595 31.38% 1, 904 34.04% 
Total 8,269 100.00% 5,593 100.00% 
Table C-13.6: Light Condition: Unknown 
Before After 
Driver's Age Number Percent Number Percent 
14 14 2.09% 22 1.16% 
15 28 4.18% 67 3.54% 
16 223 33.28% 524 27.67% 
17 204 30.45% 613 32.37% 
18 201 30.00% 668 35.27% 
Total 670 100.00% 1,894 100.00% 
Table C-14: Mariner of Crash/Collision 
Before After 
Manner of Crash/Collision Number Percent Number Percent 
Head-on 3,162 4.07% 1,425 2.60% 
Broadside 16,521 21.27% 13,094 23.93% 
Rear End 14,183 18.26% 14,246 26.04% 
Sideswipe/Opposite Direction 464 0.60% 1,013 1.85% 
Sideswipe/Same Direction 2,861 3.68% 3,613 6.60% 
OtherlUnknown 40,497 52.13% 21,324 38.97% 
Total 77,688 100.00% 54,715 100.00% 
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Table C-14.1: Manner ofCrash/Collision: Head-On 
Before After 
Driver's Age Number Percent Number Percent 
14 31 0.98% 14 0.98% 
15 134 4.24% 72 5.05% 
16 1,059 33.49% 434 30.46% 
17 1,018 32.19% 477 33.47% 
18 920 29.10% 428 30.04% 
Total 3,162 100.00% 1,425 100.00% 
Table C-14.2: Manner of Crash/Collision: Broadside 
Before After 
Driver's Age Number Percent Number Percent 
14 154 0.93% 131 1.00% 
15 620 3.75% 529 4.04% 
16 5,712 34.57% 4,289 32.76% 
17 5,262 31.85% 4,171 31.85% 
18 4,773 28.89% 3,974 30.35% 
Tota{ 16,521 100.00% 13,094 100.00% 
Table C-14.3: Manner of Crash/Collision: Rear End 
Before After 
Driver's Age Number Percent Number Percent 
14 103 0.73% 115 0.81 
15 488 3.44% 588 4.13% 
16 4,938 34.82% 4,631 32.51% 
17 4,596 32.40% 4,519 31.72% 
18 4,058 28.61 % 4,393 30.84% 
Total 14,183 100.00% 14,246 100.00% 
Table C-14.4: Manner of Crash/Collision: Sideswipe/Opposite Direction 
Before After 
Driver's Age Number Percent Number Percent 
14 7 1.51 % 15 1.48% 
15 17 3.66% 68 6.71 
16 175 37.72% 314 31.00% 
17 148 31.90% 312 30.80% 
18 117 25.22% 304 30.01 
Total 464 100.00% 1,013 100.00% 
105 
Table C-14.5: Manner of Crash/Collision: Sideswipe/Same Direction 
Before After 
Driver's Age Number Percent Number Percent 
14 27 0.94% 43 1.19% 
15 95 3.32% 159 4.40% 
16 976 34.11 % 1,108 30.67% 
17 891 31.14% 1.090 30.17% 
18 872 30.48% 1,213 33.57% 
Total 2,861 100.00% 3,613 100.00% 
Table C-14.6: Manner of Crash/Collision: Other/Unknown 
Before After 
Driver's Age Number Percent Number Percent 
14 635 1.57% 304 1.43% 
15 1,883 4.65% 1.208 5.66% 
16 14,365 35.47% 7,103 33.31 
17 12,177 30.07% 6,237 29.25% 
18 11,437 28.24% 6,472 30.35% 
Total 40,497 100.00% 21.324 100.00% 
Table C-15 : Crash Severity 
Before After 
Crash Severity Number Percent Number Percent 
Fatal 281 0.36% 202 0.37% 
Non-Fatal 29,278 37.69% 21,351 39.02% 
Property Damage Qnly 48,129 61.95% 33,162 60.61 
Total 77,688 100.00% 54,715 100.00% 
Table C-15.1: Crash Severity: Fatal 
Before After 
Driver's Age Number Percent Number Percent 
14 6 2.14% 2 0.99% 
15 15 5.34% 12 5.94% 
16 90 32.03% 62 30.69% 
17 86 30.60% 61 30.20% 
18 84 29.89% 65 32.18% 
Total 281 100.00% 202 100.00% 
Table C-15.2: Crash Severity: Non-Fatal 
Before After 
Driver's Age Number Percent Number Percent 
14 380 1.30% 269 1.26% 
15 1,213 4.14% 1,062 4.97% 
16 10,259 35.04% 7,122 33.36% 
17 8,969 30.63% 6,428 30.11 
18 8,457 28.89% 6,470 30.30% 
Total 29,278 100.00% 21,351 100.00% 
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Table C-15.3: Crash Severity: Property Damage Only 
Before After 
Driver's Age Number Percent Number Percent 
14 571 1.19% 351 1.06% 
15 2,009 4.17% 1.550 4.67% 
16 16,876 35.06% 10.695 32.25% 
17 15,037 31.24% 10,317 31.11 
18 13,636 28.33% 10,249 30.91 
Total 48,129 100.00% 33,162 100.00% 
Table C-16: Injury Status/Severity 
Before After 
Injury Status/Severity Number Percent Number Percent 
Fatal 224 0.80% 128 0.87% 
Incapacitating 2,168 7.74% 1,044 7.09% 
Non-incapacitating 12,298 43.88% 5,504 37.40% 
Possible 12,468 44.49% 6,717 45.64% 
Other/Unknown 869 3.10% 1,325 9.00% 
Total 28,027 100.00% 14,718 100.00% 
Table C-16.1: Injury Status/Severity: Fatal 
Before After 
Driver's Age Number Percent Number Percent 
14 17 7.59% 6 4.69% 
15 27 12.05% 17 13.28% 
16 65 29.02% 28 21.88% 
17 59 26.34% 34 26.56% 
18 56 25.00% 43 33.59% 
Total 224 100.00% 128 100.00% 
Table C-16.2: Injury Status/Severity: Incapacitating 
Before After 
Driver's Age Number Percent Number Percent 
14 206 9.50% 59 5.65% 
15 269 12.41 % 152 14.56% 
16 591 27.26% 253 24.23% 
17 520 23.99% 287 27.49% 
18 582 26.85% 293 28.07% 
Total 2,168 100.00% 1,044 100.00% 
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Table C-16.3: Injury Status/Severity: Non-Incapacitating 
Before After 
Driver's Age Number Percent Number Percent 
14 1,018 8.28% 356 6.47% 
15 1,710 13.90% 801 14.55% 
16 3,664 29.79% 1,617 29.38% 
17 3, 058 24.87% 1, 395 25.35% 
18 2,848 23.16% 1,335 24.26% 
Total 12,298 100.00% 5,504 100.00% 
Table C-16.4: Injury Status/Severity: Possible 
Before After 
Driver's Age Number Percent Number Percent 
14 907 7.27% 405 6.03% 
15 1,456 11.68% 732 10.90% 
16 3,735 29.96% 1,964 29.24% 
17 3,359 26.94% 1,840 27.39% 
18 3,011 24.15% 1,776 26.44% 
Total 12,468 100.00% 6,717 100.00% 
Table C-16.5: Injury Status/Severity: Other/Unknown 
Before After 
Driver's Age Number Percent Number Percent 
14 65 7.48% 36 2.72% 
15 112 12.89% 79 5.96% 
16 274 31.53% 408 30.79% 
17 222 25.55% 380 28.68% 
18 196 22.55% 422 31.85% 
Total 869 100.00% 1,325 100.00% 
Table C-17: Number of Fatalities vs. Number of Injuries 
Before After 
# of Fatalities vs. # of Injuries Number Percent Number Percent 
Number of Fatalities 336 0.69% 240 0.69% 
Number of Injuries 48,677 99.31 % 34,483 99.31 
Total 49,013 100.00% 34,723 100.00% 
Table C-17.1: Number of Fatalities 
Before After 
Driver's Age Number Percent Number Percent 
14 8 2.38% 2 0.83% 
15 20 5.95% 14 5.83% 
16 111 33.04% 82 34.17% 
17 97 28.87% 68 28.33% 
18 100 29.76% 74 30.83% 
Total 336 100.00% 240 100.00% 
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Table C-17.2: Number of Injuries 
Before After 
Driver's Age Number Percent Number Percent 
14 672 1.38% 456 1.32% 
15 2,122 4.36% 1,738 5.04% 
16 17,270 35.48% 11,859 34.39% 
17 14,946 30.70% 10.333 29.97% 
18 13,667 28.08% 10,097 29.28% 
Total 48,677 100.00% 34,483 100.00% 
Table C-18: Contributing Circumstances 
Before After 
Contributing Circumstances Number Percent Number Percent 
Ran Traffic Signal 1,437 1.85% 1,358 2.48% 
Ran Stop Sign 1,090 1.40% 1,072 1.96% 
Left Center, Not Passing 817 1.05% 616 1.13% 
FTYROW: at uncontrolled intersection 847 1.09% 929 1.70% 
FTYROW: from stop sign 3,287 4.23% 2,751 5.03% 
FTYROW: from yield sign 418 0.54% 301 0.55% 
FTYROW: making left turn 2,770 3.57% 2,137 3.91 
FTYROW: from driveway 998 1.28% 792 1.45% 
FTYROW: from parked position 282 0.36% 422 0.77% 
FTYROW: to pedestrian 77 0.10% 86 0.16% 
FTYROW: other 544 0.70% 954 1.74% 
Wrong Way on One Way Road 61 0.08% 190 0.35% 
Speed too Fast for Conditions 3,453 4.44% 3,040 5.56% 
Exceeding Speed Limit 728 0.94% 813 1.49% 
Improper Turn 673 0.87% 896 1.64% 
Other Improper Action 2,057 2.65% 2,499 4.57% 
Following to Close 2,511 3.23% 2,915 5.33% 
Reckless Driving 446 0.57% 619 1.13% 
Failure to have Control 9,830 12.65% 6,786 12.40% 
Inattentive/Distracted 2,554 3.29% 1,232 2.25% 
Vision Obscured 1,270 1.63% 651 1.19% 
Other/Unknown 41,538 53.47% 23,656 43.23% 
Total 77,688 100.00% 54,715 100.00% 
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Table C-18.1: Contributing Circumstances: Without `Other/Unknown' 
Before After 
Contributing Circumstances Number Percent Number Percent 
Ran Traffic Signal 1,437 3.98% 1,358 4.37% 
Ran Stop Sign 1,090 3.02% 1,072 3.45% 
Left Center, Not Passing 817 2.26% 616 1.98% 
FTYROW: at uncontrolled intersection 847 2.34% 929 2.99% 
FTYROW: from stop sign 3,287 9.09% 2,751 8.86% 
FTYROW: from yield sign 418 1.16% 301 0.97% 
FTYROW: making left turn 2,770 7.66% 2,137 6.88% 
FTYROW: from driveway 998 2.76% 792 2.55% 
FTYROW: from parked position 282 0.78% 422 1.36% 
FTYROW: to pedestrian 77 0.21 % 86 0.28% 
FTYROW: other 544 1.50% 954 3.07% 
Wrong Way on One Way Road 61 0.17% 190 0.61 
Speed too Fast for Conditions 3,453 9.55% 3,040 9.79% 
Exceeding Speed Limit 728 2.01 % 813 2.62% 
Improper Turn 673 1.86% 896 2.88% 
Other Improper Action 2,057 5.69% 2,499 8.05% 
Following to Close 2,511 6.95% 2,915 9.39% 
Reckless Driving 446 1.23% 619 1.99% 
Failure to have Control 9,830 27.19% 6,786 21.85% 
Inattentive/Distracted 2,554 7.07% 1,232 3.97% 
Vision Obscured 1,270 3.51 % 651 2.10% 
Total 36,150 100.00% 31,059 100.00% 
Table C-18.2: Contributing Circumstances: Ran Traffic Signal 
Before After 
Driver's Age Number Percent Number Percent 
14 15 1.04% 12 0.88% 
15 33 2.30% 31 2.28% 
16 491 34.17% 402 29.60% 
17 386 26.86% 420 30.93% 
18 512 35.63% 493 36.30% 
Total 1,437 100.00% 1,358 100.00% 
Table C-18.3: Contributing Circumstances: Ran Stop Sign 
Before After 
Driver's Age Number Percent Number Percent 
14 5 0.46% 7 0.65% 
15 38 3.49% 56 5.22% 
16 380 34.86% 358 33.40% 
17 327 30.00% 318 29.66% 
18 340 31.19% 333 31.06% 
Total 1,090 100.00% 1,072 100.00% 
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Table C-18.4: Contributing Circumstances: Left Center, Not Passing 
Before After 
Driver's Age Number Percent Number Percent 
14 9 1.10% 7 1.14% 
15 34 4.16% 36 5.84% 
16 261 31.95% 190 30.84% 
17 270 33.05% 195 31.66% 
18 243 29.74% 188 30.52% 
Total 817 100.00% 616 100.00% 
Table C-18.5: Contributing Circumstances: FTYROW: At Uncontrolled Intersection 
Before After 
Driver's Age Number Percent Number Percent 
14 9 1.06% 11 1.18% 
15 40 4.72% 44 4.74% 
16 314 37.07% 317 34.12% 
17 257 30.34% 280 30.14% 
18 227 26.80% 277 29.82% 
Total 847 100.00% 929 100.00% 
Table C-18.6: Contributing Circumstances: FTYROW: From Stop Sign 
Before After 
Driver's Age Number Percent Number Percent 
14 29 0.88% 40 1.45% 
15 161 4.90% 153 5.56% 
16 1,286 39.12% 1,018 37.00% 
17 990 30.12% 835 30.35% 
18 821 24.98% 705 25.63% 
Total 3,287 100.00% 2,751 100.00% 
Table C-18.7: Contributing Circumstances: FTYROW: From Yield Sign 
Before After 
Driver's Age Number Percent Number Percent 
14 5 1.20% 5 1.66% 
15 22 5.26% 24 7.97% 
16 173 41.39% 102 33.89% 
17 133 31.82% 99 32.89% 
18 85 20.33% 71 23.59% 
Total 418 100.00% 301 100.00% 
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Table C-18.8: Contributing Circumstances: FTYROW: Making Left Turn 
Before After 
Driver's Age Number Percent Number Percent 
14 35 1.26% 26 1.22% 
15 97 3.50% 100 4.68% 
16 1,092 39.42% 811 37.95% 
17 897 32.38% 612 28.64% 
18 649 23.43% 588 27.52% 
Total 2,770 100.00% 2,137 100.00% 
Table C-18.9: Contributing Circumstances: FTYROW: From Driveway 
Before After 
Driver's Age Number Percent Number Percent 
14 6 0.60% 3 0.38% 
15 46 4.61 % 37 4.67% 
16 373 37.37% 265 33.46% 
17 325 32.57% 250 31.57% 
18 248 24.85% 237 29.92% 
Total 998 100.00% 792 100.00% 
Table C-18.10: Contributing Circumstances: FTYROW: From Parked Position 
Before After 
Driver's Age Number Percent Number Percent 
14 1 0.35% 5 1.18% 
15 10 3.55% 22 5.21 
16 114 40.43% 149 35.31 
17 91 32.27% 144 34.12% 
18 66 23.40% 102 24.17% 
Total 282 100.00% 422 100.00% 
Table C-18.11: Contributing Circumstances: FTYROW: To Pedestrian 
Before After 
Driver's Age Number Percent Number Percent 
14 0 0.00% 1 1.16% 
15 1 1.30% 4 4.65% 
16 27 35.06% 33 38.37% 
17 27 35.06% 25 29.07% 
18 22 28.57% 23 26.74% 
Total 77 100.00% 86 100.00% 
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Table C-18.12: Contributing Circumstances: FTYROW: Other 
Before After 
Driver's Age Number Percent Number Percent 
14 8 1.47% 14 1.47% 
15 18 3.31 % 45 4.72% 
16 212 38.97% 305 31.97% 
17 169 31.07% 290 30.40% 
18 137 25.18% 300 31.45% 
Total 544 100.00% 954 100.00% 
Table C-18.13: Contributing Circumstances: Wrong Way on One Way Road 
Before After 
Driver's Age Number Percent Number Percent 
14 2 3.28% 1 0.53% 
15 6 9.84% 13 6.84% 
16 22 36.07% 62 32.63% 
17 18 29.51% 61 32.11% 
18 13 21.31 % 53 27.89% 
Total 61 100.00% 190 100.00% 
Table C-18.14: Contributing Circumstances: Speed too Fast for Conditions 
Before After 
Driver's Age Number Percent Number Percent 
14 38 1.10% 50 1.64% 
15 135 3.91 % 187 6.15% 
16 1,294 37.47% 1, 059 34.84% 
17 1,077 31.19% 898 29.54% 
18 909 26.32% 846 27.83% 
Total 3,453 100.00% 3,040 100.00% 
Table C-18.15: Contributing Circumstances: Exceeding Speed Limit 
Before After 
Driver's Age Number Percent Number Percent 
14 9 1.24% 9 1.11% 
15 40 5.49% 54 6.64% 
16 237 32.55% 302 37.15% 
17 206 28.30% 220 27.06% 
18 236 32.42% 228 28.04% 
Total 728 100.00% 813 100.00% 
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Table C-18.16: Contributing Circumstances: Improper Turn 
Before After 
Driver's Age Number Percent Number Percent 
14 6 0.89% 11 1.23% 
15 35 5.20% 42 4.69% 
16 228 33.88% 289 32.25% 
17 207 30.76% 278 31.03% 
18 197 29.27% 276 30.80% 
Total 673 100.00% 896 100.00% 
Table C-18.17: Contributing Circumstances: Other Improper Action 
Before After 
Driver's Age Number Percent Number Percent 
14 26 1.26% 32 1.28% 
15 77 3.74% 110 4.40% 
16 753 36.61 % 843 33.73% 
17 634 30.82% 748 29.93% 
18 567 27.56% 766 30.65% 
Total 2,057 100.00% 2,499 100.00% 
Table C-18.18: Contributing Circumstances: Following to Close 
Before After 
Driver's Age Number Percent Number Percent 
14 8 0.32% 24 0.82% 
15 81 3.23% 111 3.81 
16 917 36.52% 988 33.89% 
17 795 31.66% 878 30.12% 
18 710 28.28% 914 31.36% 
Total 2,511 100.00% 2,915 100.00% 
Table C-18.19: Contributing Circumstances: Reckless Driving 
Before After 
Driver's Age Number Percent Number Percent 
14 22 4.93% 9 1.45% 
15 40 8.97% 48 7.75% 
16 151 33.86% 183 29.56% 
17 114 25.56% 176 28.43% 
18 119 26.68% 203 32.79% 
Total 446 100.00% 619 100.00% 
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Table C-18.20: Contributing Circumstances: Failure to have Control 
Before After 
Driver's Age Number Percent Number Percent 
14 203 2.07% 134 1.97% 
15 590 6.00% 476 7.01 
16 3,778 38.43% 2,457 36.21 
17 2,776 28.24% 1,885 27.78% 
18 2,483 25.26% 1,834 27.03% 
Total 9,830 100.00% 6,786 100.00% 
Table C-18.21: Contributing Circumstances: Inattentive/Distracted 
Before After 
Driver's Age Number Percent Number Percent 
14 22 0.86% 9 0.73% 
15 104 4.07% 57 4.63% 
16 973 38.10% 417 33.85% 
17 790 30.93% 381 30.93% 
18 665 26.04% 368 29.87% 
TotaE 2,554 100.00% 1,232 100.00% 
Table C-18.22: Contributing Circumstances: Vision Obscured 
Before After 
Driver's Age Number Percent Number Percent 
14 7 0.55% 4 0.61 
15 42 3.31% 30 4.61% 
16 449 35.35% 220 33.79% 
17 403 31.73% 223 34.25% 
18 369 29.06% 174 26.73% 
Total 1,270 100.00% 651 100.00% 
Table C-18.23: Contributing Circumstances: Other/Unknown 
Before After 
Driver's Age Number Percent Number Percent 
14 493 1.19% 210 0.89% 
15 1, 587 3.82% 944 3.99% 
16 13,700 32.98% 7,109 30.05% 
17 13,199 31.78% 7, 589 32.08% 
18 12,559 30.23% 7,804 32.99% 
Total 41.538 100.00% 23,656 100.00% 
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APPENDIX D: IOWA DEPARTMENT OF TRANSPORTATION'S MOVING 
VIOLATIONS 
Table D-l: Moving Violations 
Moving Violations Used in this study 
Allow unauthorized person to drive 
Careless driving X 
Crossing fire hose 
Drag racing X 
Driving where prohibited 
Driving while suspended, denied, cancelled, revoked 
Driving «Tong way on`one way>street X 
Driving too slow 
Driving without headlamps or with park lamps 
Eluding 
Fail to yield '/2 of roadway 
Felony in use of motor vehicle 
Fail to obey officer 
Violation of accident requirements 
Fail to dim headlights 
Fail to yield right of way X 
Fail to yield emergency vehicle 
Fail to obey traffic sign,•~signal X 
Fallowing too close X 
Fail to have vehicle under contl-r~1 X 
Improper backing X 
Inz~roper Zane (changing _lanes) X 
Improper passing X 
Improper signal or failed to signal X 
Improper start 
Improper turn X 
Injurious material on highway 
Interfere with signs or signals 
Lamps on parked vehicle (321.395) 
Larceny of motor vehicle 
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Leaving scene of personal injury accident 
Manslaughter 
Vehicular homicide or serious injury 
No driver's license 
Obstnicted`vision X 
Operating ~~hile intoxicated X 
Ignition interlock device 
Reckless diving X 
Passing school bus 
OMVUD drugs) X 
Deferred judgment OWI 
Violation of motorcycle or moped 
Speed X 
Speed (truck) (Obsolete 9/02) 
Unlawful use of license 
Violation of restricted license 
Violation of SR restriction 
Violation of school license 
Operating without owner's consent 
Offense by owner (conviction) 
Following emergency vehicle 
(3rd conviction in 12 months) (Obsolete) 
(3 d̀ conviction in 12 months) 
Felony not involving disp/dirt/mfg drugs (CMV) 
Felony or aggravated misdemeanor involving 
disp/dist/mfg of drugs (CMV) 
No commercial driver's license 
Driving a CMV while disqualified 
Driving while barred 
Violation of out-of-service order (CDL) 
Vehicular homicide or serious injury--0Wl X 
Unlawful use oflicense—alcohol related 
Open container 
Violation of impoundment or immobilization 
(321J.4B) 
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Leaving the scene of PD ACC (321.263) 
lr~~rc~per lane use k 
GDL violation 
Unlawful use of license Tobacco 
Fail to stop before tFrosi~ railroad 
Fail to slow/check RR crossing 
Fail to stop/RR track not clear 
Blocks RR crossing 
Disobeys traffic control at RR 
Not enough clearance/RR 
Violation of RR crossing 
Unsafe approach to certain vehicles 
Sapping o~ tra~velecl wad 
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APPENDIX E: CRASH RATES BY 1,000 LICENSED DRIVERS BEFORE AND 
AFTER THE GDL 
Note: The crash rate before the GDL is the first set of 14 to 18 and 25 to 54 year 
old licensed drivers and the second set is the crash rate after the GDL was 
implemented 
Table E-1 : Crash Rate of 14 to 18 Year Old Licensed Drivers by Age 
Driver's Ache : Drivers irx Crashes Licensed Driver Grasp Rate 
14:' 957 73,694 12.99 
15 3,237 127,635 25.36 
16' 27,225 150,967 180.34 
~ 7 24, 092 158,109 152.38 
1$ 22,177 155,167 142.92 
T©tal 77,688 665,572 116.72 
14- 622 73,696 8.44 
15 2,624 123,259 21.29 
1 fi 17, 879 141, 752 126.13 
1 ~ 16, 806 144,121 116.61 
18 i 16,784 150,623 111.43 
, _ T©tal 54,715 633,451 86.38 
Table E-2: Crash Rate of 14 to 18 Year Old Licensed Drivers by Year 
Year Qrmers in Crashes Licensed Driver Crash ..Rate 
1995 19,244 167,706 114.75 
1996: 21, 325 166, 573 128.02 
`1997 19,392 166,674 116.35 
1998 17,727 164,619 107.69 
:Total 77,688 665,572 116.72 
`20QC} 15,483 162,172 95.47 
2001 12, 327 159, 926 77.08 
20E32 13, 932 155, 030 89.87 
:2003. 12, 973 156, 323 82.99 
Tata( 54,715 633,451 86.38 
Table E-2.1: Crash Rate of 14 to 18 Year Old Licensed Drivers: 1995 
_. 
Driver's Age Drivers in Crashes Licensed Driver Crash' Rate 
14 234 18,620 12.57 
15 828 32,376 25.57 
16 6, 727 38, 091 176.60 
17 6, 023 39, 897 150.96 
18 5,432 38,722 140.28 
Total 19,244 167,706 114.75 
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Table E-2.2: Crash Rate of 14 to 18 Year Old Licensed Drivers: 1996 
Driver's Age Drivers in Crashes Licensed Driver Crash Rate 
14 285 18,095 15.75 
15 858 31,982 26.83 
16 7,610 37,992 200.31 
17 6,548 39,723 164.84 
18 6,024 38,781 155.33 
Total 21,325 166,573 128.02 
Table E-2.3: Crash Rate of 14 to 18 Year Old Licensed Drivers: 1997 
Driver's Age Drivers in Crashes Licensed Driver Crash Rate 
14 229 18,164 12.61 
15 810 31,990 25.32 
16 6,738 38,000 177.32 
17 6,070 39,731 152.78 
18 5,545 38,789 142.95 
Total 19,392 166,674 116.35 
Table E-2.4: Crash Rate of 14 to 18 Year Old Licensed Drivers: 1998 
Driver's Age Drivers in Crashes Licensed Driver Crash Rate 
14 209 18,815 11.11 
15 741 31,287 23.68 
16 6,150 36,884 166.74 
17 5,451 38,758 140.64 
18 5,176 38,875 133.14 
Total 17,727 164,619 107.69 
Table E-2.5: Crash Rate of 14 to 18 Year Old Licensed Drivers: 2000 
Driver's Age Drivers in Crashes Licensed Driver Crash Rate 
14 152 17,973 8.46 
15 674 31,115 21.67 
16 5,066 36,708 138.00 
17 4,867 37,672 129.19 
18 4,724 38,704 122.05 
Total 15,483 162,172 95.47 
Table E-2.6: Crash Rate of 14 to 18 Year Old Licensed Drivers: 2001 
Driver's Age Drivers in Crashes Licensed Driver Crash Rate 
14 147 17,187 8.55 
15 569 31,038 18.33 
16 4,190 36,556 114.62 
17 3,689 36,603 100.78 
18 3,732 38,542 96.83 
Total 12,327 159,926 77.08 
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Table E-2.7: Crash Rate of 14 to 18 Year Old Licensed Drivers: 2002 
Driver's Age Drivers in Crashes Licensed Driver Grash Rate 
14 168 18,952 8.86 
15 698 30,287 23.05 
16 4,564 34,049 134.04 
17 4,352 35,015 124.29 
18 4,150 36,727 113.00 
Total 13,932 155,030 89.87 
Table E-2.8: Crash Rate of ~4 to 18 Year Old Licensed Drivers: 2003 
Driver's Age Drivers in Crashes Licensed Driver Crash Rate 
14 155 19,584 7.91 
15 683 30,819 22.16 
16 4,059 34,439 117.86 
17 3,898 34,831 111.91 
18 4,178 36,650 114.00 
Total 12,973 156,323 82.99 
Table E-3: Crash Rate of 25 to 54 Year Old Licensed Drivers by Age 
Crash Rate by 1,000 Licensed 25 to 54 y/o Driver 
Driver's Age Drivers in Crashes Licensed Driver Crash Rate 
25 to 34 102,365 1,394,751 73.39 
35 to 44 91,791 1,680,592 54.62 
45 to 54 60,714 1,405,642 43.19 
Total 254,870 4,480,985 56.88 
25 to 34 67,636 1,309,970 51.63 
35 to 44 66,374 1,595,997 41.59 
45 to 54 53,242 1,561,088 34.11 
Total 187,252 4,467,055 41.92 
Table E-4: Crash Rate of ZS to 54 Year Old Licensed Drivers by Year 
Crash Rate by 1,000 Licensed 25 to 54 y/o Driver 
Year Drivers in Crashes Licensed Driver Crash Rate 
1995 63,242 1,119,100 56.51 
1996 70,890 1,118,588 63.37 
1997 64,174 1,118,795 57.36 
1998 56,564 1,124,502 50.30 
Total 254,870 4,480,985 56.88 
2000 52,131 1,123,482 46.40 
2001 41,972 1,125,268 37.30 
2002 46,986 1,098,924 42.76 
2003 46,163 1,119,381 41.24 
Total 187,252 4,467,055 41.92 
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Table E-4.1: Crash Rate of 25 to 54 Year Old Licensed Drivers: 1995 
Crash Rate by 1,000 Licensed Driver: 1995 
Driver's Age Drivers in Crashes Licensed Driver Crash Rate 
25 to 34 26,578 353,265 75.24 
35 to 44 22,444 420,454 53.38 
45 to 54 14,220 345,381 41.17 
Tota I 63,242 1,119,100 56.51 
Table E-4.2: Crash Rate of 25 to 54 Year Old Licensed Drivers: 1996 
Crash Rate by 1,000 Licensed Driver: 1996 
Driver's Age Drivers in Crashes Licensed Driver Crash Rate 
25 to 34 28,933 352,307 82.12 
35 to 44 25,428 420,438 60.48 
45 to 54 16,529 345,843 47.79 
Total 70,890 1,118,588 63.37 
Table E-4.3: Crash Rate of 25 to 54 Year Old Licensed Drivers: 1997 
Crash Rate by 1,000 Licensed Driver: 1997 
Driver's Age Drivers in Crashes̀ Licensed Driver Crash Rate 
25 to 34 25,142 352,376 71.35 
35 to 44 23,479 420,507 55.83 
45 to 54 15,553 345,912 44.96 
Total 64,174 1,118,795 57.36 
Table E-4.4: Crash Rate of 25 to 54 Year Old Licensed Drivers: 1998 
Crash Rate by 1,000 Licensed Driver: 1998 
Driver's Age Drivers in Crashes Licensed Driver Crash Rate 
25 to 34 21,712 336,803 64.46 
35 to 44 20,440 419,193 48.76 
45 to 54 14,412 368,506 39.11 
Total 56,564 1,124,502 50.30 
Table E-4.5: Crash Rate of 25 to 54 Year Old Licensed Drivers: 2000 
Crash Rate by 1,000 Licensed Driver: 2000 
Driver's Age Drivers in Crashes Licensed Driver Crash Rate 
25 to 34 18,998 333,170 57.02 
35 to 44 18,812 411,779 45.68 
45 to 54 14,321 378,533 37.83 
Total 52,131 1,123,482 46.40 
Table E-4.6: Crash Rate of 25 to 54 Year Old Licensed Drivers: 2001 
Crash Rate by 1,000 Licensed Driver: 2001 
Driver's Age Drivers in Crashes Licensed Driver Crash Rate 
25 to 34 15,135 329,582 45.92 
35 to 44 14,996 407,365 36.81 
45 to 54 11,841 388,321 30.49 
Total 41,972 1,125,268 37.30 
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Table E-4.7: Crash Rate of 25 to 54 Year Old Licensed Drivers: 2002 
Crash Rate by 1,000 Licensed Driver: 2002 
Driver's Age Drivers in Crashes Licensed Driver Crash Rate 
25 to 34 16,845 320,136 52.62 
35 to 44 16,728 379,808 44.04 
45 to 54 13,413 398,980 33.62 
Total 46,986 1,098,924 42.76 
Table E-4.8: Crash Rate of 25 to 54 Year Old Licensed Drivers: 2003 
Crash Rate by 1,000 Licensed Driver: 2003 
Driver's Age Drivers in Crashes Licensed Driver Crash Rate 
25 to 34 16,658 327,082 50.93 
35 to 44 15,838 397,045 39.89 
45 to 54 13,667 395,254 34.58 
Total 46,163 1,119,381 41.24 
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